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GET A PACKARD 
CERTIFIED RE-WIRING 
CHECK-UP TODAY 



"WORKING FOR VICTORY" 

Packard ilia nufactu res electrical cable 
lor military aircraft, tanks, trucks, 
tractors, scout cars, barrage balloons, 



'IE “POOLING TOOBSELF” WIEN TOO 

NEGLECT REPAIRS 



The electrical system in 
your car needs attention at 
regular intervals. You can 
avoid a lot of trouble by 
getting a Packard Certified 
Re-Wiring check-up today. 



A Packard Certified 
Re-Wiring check -up is performed by a 
specially -trained mechanic using accurate 
instruments. He locates faulty wiring that 
can cause sluggish performance, hard 
Starting,, poor headlight illumination, gas 
wastage and fire hazard, and replaces it 
with new Packard cable of the correct 
gauge and type. He also checks for ^bottle- 
necks^ in the electrical units themselves, 
and makes necessary repairs or adjustments. 



When your car has had a Packard Certified 
Re-Wiring check-up, it will be safer, run 
better. You can avoid more costly repairs 
later on* and protect your car from electri- 
cal breakdown, by stopping at a Packard 
Certified Re- Wiring station soon. Packard 
Electric Division* General Motors Cor* 



gun turrets and bomb releases* 



poration, Warren* Ohio, 



THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 




Wanted: Future Faradays and Curies 



A ll over America there arc high school senior* 
.... boys and girts i , , who have potential 
scientific ability and budding creative genius of a 
high order. These talents are latent . . , awaiting 
the opportunity for further development through 
higher education. 

To provide this opportunity., Science Chibs of 
America* sponsored by Science Service* is now 
conducting an Artntuif Science Talent Search , , , 
made finiLnciiilly possible by Westinghouse. This 
Talent Search has three objectives: 

1*To discover and foster the education of 
boys and girts of exceptional scientific 
skill and ability. 

2. To focus the attention of large numbers of 
gifted youth on the need for perfecting 
their creative and research skill, 

3*To help make the American public aware 
of the role of science in war and in the 
post-war reconstruction. 



High school seniors, who enter the Science Talent 
Search competition, must take special examina- 
tions in their local school* to determine their 
aptitude fur science, and mu*! submit essays and 
school records. 

Each year, forty winning eon test ants are to lie 
given all-expense trips to Washing ton* lb C. 
While at the Nation's Capital, these embryo 
scientists will take part in scientific programs 
and will be given additional tests. 

Judges wall then select the two most talented 
youngsters ... a hoy and a girl . , . who will he 
awarded Weatuiglioiise Grand Science Scholar- 
ships of !#£400 each. Additional ^Vestiiighoiisse 
Science Scholarships „ . . each valued at $*(JG . . . 
wifi be given to eighteen uontcsUiuta* 

By aiding the education of these gifted boys 
and girls today* we hope to help develop the 
scientists of tomorrow who wjll lead the way in 
the advancement of research and engineering. 



# Westinghouse 

WESTING HOUSE ELECTRIC AND MANUFACTURING COMPANY, PITTSBURGH, PENNSYLVANIA 
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Be Calm 

Courteous 

Effective 



frr TME TELEPHONE HOUR' 1 — preiejtMng it artfif. i every 
Maird^y flvciiP ng — W, f, G. A«d Network 



Right now. wlicn times are tense 
Sin] everybody unfler strain. 
(t The Voice with a Smile 1 * is 
more important than ever. 
We've all pot a big job to do and 
the friendly, effective one of the 
telephone he! pa every one do it 
faster and butler* 

The ralin way is usually the com- 
petent way* Being courteous 
usually means saving lime and 
tempera all along the line* 

BELL TELEPHONE SYSTEM 
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Shortcut to Tokyo 

A CROSS 1,200 miles of Canadian wilderness a ter* 

J rifie battle Is being waged. Swarms of man-eating 
flies and mosquitoes attack by air; uncharted moun- 
tains and marshes impose obstacles that would tlirow 
back any invader less determined than LL S. Army 
Engineers. It was easier when the men* tenting in 
40- below- zero weather, could drive snow trains over 
the ice. Now bulldozers skim the crust of the muskeg 
to wallow in bottomless ooze, and axes hew a path 
through miles of forest. America’s "Burma road J# to 
Alaska furnishes an important story in September. 

It’s the Spares That Count 

VV^ITHOUT a single miss or split, Tony Monte verde 
* * rolled nine games for a total of 1,856 pins in the 
1941 American Bowling Congress tournament. His 
genius is based on deadly accuracy in making spares. 
Now this famous Hollywood coach has set down in 
story and pictures his best advice for improving your 
game. Read +i It's the Spares That Count," next month. 



VOU think gasoline’s pretty im- 
portant when you drive up to 
a filling station, That’s only a drop 
in the whole oil field. Petroleum 
furnishes wool oil for uniforms, 
asphalt for airports, lacquers for 
camouflage and ointments for the 
medical corps. It greases the fins 
of submarines and is the base of 
nitroglycerine and TNT. It waxes 
your paper milk carton, provides 
the smell that tells you the gas 
stove is leaking. In fact* it oils the 
harness of civilization, This is just 
a taste of a September feature, 
"New Wonders of Petroleum." 

Girls in Overalls 

QEYERAL wars ago Betsy Ross 
set the style for women’s war 
work by sewing a flag. There is 
still room for seamstresses in a 
modern war; they’re sewing bar- 
rage balloons and rubber rafts and 
a few million uniforms. But the 
girls do heavier duty today. You 
find them bucking rivets in a 
bomber, shearing metal in a ship- 
yard and running a ten-ton. press- 
Meet Lhe girls in overalls next 
month— the first of 6,000,000, 

Machines in Color 

T'AONT think big machines are 
drab. Next month we present 
in true colors some of the vast im- 
plements of war and equally vast 
tools that turn them out — a 40,000 
horsepower fan, a submarine en- 
gine cylinder block thrice as laU 
as a man, a 30- ton steel shaft being 
grooved with a jeweler’s precision, 
See ’Big Machines for the Big 
Task," the next Coloroto feature. 



Published monthly by FOPUIiAR MECHANICS COMPANY, pfl(* EuaL Ontario street, CMeaeo, U. a. A. SLueIg wpy in tfee United 
fettles. 34 cante~ EubseUptloB rates in United States and pHflefiUGns, and caun tiles \<i the Fntn-Ameri£nn Postal Union including 
Opilih, (2.541 b Jfuar. Single copy la Canada, 30 cents; entire rLplLan rates, (J.M a year. To ail dlher rounlritn ncl-iS $■] Ofl il year over 
United State* prJe-eH for oveiiess pc*ta*e. Change. 1 ; tn add re** m^iL be tfi|»fted to m Immediate ly to etlErttoftt* di:3ay. Entenid W 
Ekwrid Class Halter, Sept. 15. 1B03, ai Lbe Fast Office a: CJiicaio, IUIdoie. under Act c! March 3, SE7S. Entered as Second CLats 
Matter at P<*it Office |3cpL. Canada. 

r«VjrEihl 1313. hr 1‘cpular Mechanic* Company, Copvrifht Uhdrf ropyrlpht l.-nEon„ All 

rlrfitfl rrarfftd under Fan AmtrJtan Cdpyriibt tuion. Printed In Itic United Stale* of America 
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YOUR CAR 

HAS A JOB TO DO 




Increase Your Gasoline Mileage — Help 
Your Cor "Ride Our" The Emergency 



The cut you own become vitu.3 to America. It ha& a 
job to du for the duration, aecond to nu other , It must out- 
last the cmtTHcncy- 

With proper care, your car can serve dependably. Tt enn 
bo ttijlH p to jc i vc jnv.l inc reused m i Lu a j; l l For every |£h1Luii of 
jTftMfKlin,K you ! The Icind of oare you j^svu yutir car, U fc ill 
dotormiric thi#- 

PyroiE boon found to markedly increase cngoHuc 

mi lu-njic — bctni use c it in an p-n.Kin.iJ contl i tErmrr and [n?r(u r m- 
jinee booster. Pyroll provides an un.ua ual protection Inctcnf 
for all moving parta of the engine — piatena* cylinder walls, 
valvos. bearinKH. shafts, It reduces wear : keeps parts oper- 
ating amoothly and Safely , It cleans your entfifie of power 
thiefa. like carbon. slmtae nnd Sum. It prevent* diittffcroUfl 
acid-corrosive attack that acufT& the IHCtah 






r _ 

I PYftOlL COMPANY 

| Sa PjfrJI n(>l|f ip LnCr^l^ Wi^rpH^rt 
j PIh'Ahbi hPi;i) Tiif further InlneitinK inj firpiriiiii farln j 
• rrcardbiA Py roil’d rffntirfnfif in the vp^ritbn car • 
V cur infix, machinery and rquJ pinrcit. ! 

| D Send dEtitli ■:■ f Pluih for Distributor*. I 

J Name,....,.. _ .......... J 

( A lTdrtf> K.H , J . . rr..rr..F.iiii.. 1 

! City,„ , Slate. ,™ . 



IN TMft WAR PRODUCTION 

fLANt. AN 0 ON T ME F Rftftfl— * 
Pyroll rcn-ilDr* 1hi« umt vi Eji 1 1 y 
| rn uT-r-ty r.utrr in thu 



B[Kr*lign Qf * 1 * rfl-ftrl*! n*-ry, 

Atatari. rnijlnei u -id j-quip-- 
imnti 



Mail the caupar Nilow tf yu-u would Like 
lorlbrr inU;r«tLnpf rind i inj*urlacil Tin’ lh. Mht\- 
Uf In: t ured ii|M Guji run teed 
by PyroLL Comp Any. 
V. Kiddei: h Pounder, 

51 Fyrnil UUIf?., Ln- 



Sc» lrn-a .1 yqu.r cjif vltb PjTuil Indny, tor 
Only It few vuncm izi h'i.ijlLiTjLxi/ ililiJ j, 1 111*0 Li 
BuL, iut If every mile you drivel 



|l|LH t<> ifi-J-. 

ntv niMMirrl, 



L 



KEEP 'EM HDUJNPI' 



WHERE-TO-BUY.IT index 

Where no rome and address* appear directly under 
an tltitt, the product if not believed by or to bo 
wmmprci(ii]| available 

Life raft holds 30 persona __ S 

Scalier Safety Cerp , 1 e| Broad 9t. r York City 

Shopping bog muff* out bomb 5 

coat tar pitch: G. F. FeUlnaa. IM3S Locust St. PhllndripbJm, P». 

Spray quill* bomb quitkLy 5 

Baltic ship u*» 75 tom ef rubber. 6 

Cher tctl &th mek«f window* thotler proof 4 

Tlie Arabol Mis. Co., lid E. 12nd 3t., New York City 

Fighter guni spray flreworki..., 7 

U. S. Army uniform a for any weather............................ 7 

Double-deck Irailer ambi>lanee Id 

Cargo plane built of wood ,,,,, 14 

Air raid (heller made af limber. . ........... 14 

£dld Timber FKKlUCta Cc., 101 Fl tit Are., New Yart City 

Blackout aidi — IS 

Mine»1ayer drops 300 per haul......... 14 

Flying ambulance of future... ..... lb 

Piper Aircraft Cerp.. Uk& *Huwn F Pcnna, 

Hallow rivets that "p4p". 25 

United -Carr Faaiener Col, Ltd.., Hamilton, Oni., Canada 

Wedil housn hoi gl e« Bnor 2S 

A. M. byera Co.. CLarfc H3dg.. Pittslsfuigh. Pcnna, 

Meat tenderized by pineapple juice..... 25 

ImaVrum map oh coiling_„.„ n „ n , nrrrnr „„ 31 

ArmEtronB Cork Go., LarvcMtcr. JPenna. 

Inftrumefil training in- monoplane on ground...... 31 

Bomb vhovnl xmolfiRrs bomb with Idiid .., 32 

Industrial Maintenance Fnf. Co.. *11 5. ^prlnp 5t . Loa Angeles 

Elpcliric-pulled Irailefs carry workers... 32 

M-rrf.Hiy Mf«. Cd., IM1 £i. UauLs-tcd SL. Ctuc^so- 

Enlarged m-odelt uf paint CrytTall.... . 3j 

Krebs Figment Sc Color Coro.. 1 nu - Ore-nflc. wiLmlnstoTi, Prl 

Zoo fc**p-*tt drift far air raidi 33 

Cup for long-eared dftgf 33 

Vautti&si'a Seed Store, 113 W. n^nd&liih St., Chkagu 

iT Whi>iwind" tighter plane ., 33 

Shilit may fly by aw n paw*r ., 34 

MechonicaF penciE with electric painter _. 33 

TEC PccUiS] Co., 93BL Olj'snpLc Elvd.. Heveriy Him, CaLLF. 

Toy* mve «irt m mOV>4 crackupi 3* 

Pladk flathlight 39 

Oita MoldmSf Carp., 1$IK3 W, HuTau Si., CIucll^u 

Gas driven kiddie tar 1 '.,. 45 

Six-feet rule built in flashlight 45 

GiUnrdH-, Ih£., 1M RdcweveU Aw., FLuahlnK, N. Y. 

Puffod-up land far inf ula Elen.. 45 

filhing far 13,000,000 del Earl.., 44 

Minnow* kept alive in pail... 4B 

V, L. ^ A. i 9 N. lVs*bHb Avp., Chlcifa 

Sponge mop and drainer... 43 

MlmiC* Mop pa.. 2221 3. Calumet Ave. r Chlcagu 

Bicycle hat wo ad frame 43 

fledru teil for cancer, 44 

Air raid equipment in rmall tram 49 

Chuliit frees *elf ai be bin water.. 49 

telephone holder leaves hands frae . 54 

Hdrtler'H, 331 B. Jrffpr^on St.. 

tiling flashlight safely in blackout „„„„„ 54 

Houded flailUlylit : 

F. W, WaoLTortti ce., 52ft N. Mlrblgan A¥?., Chicago 
Sdlcid for u-hy da^ULL^Eit: The EmtLodd Co.. ArUnuun, N. J, 

Piston- ring pressure found 54 

Ttfedo Seals Co., Tok'da. Ohio 

Fuel nil piped to homes . - 54 

Fluid Mi'iiiri, me., 60 Wall Towtr. New York City 

Rubber pen Ion currier army aver rivers 55 

SnOw roller far airport runway,.... 55 

Fra iifpa rent electric cable 55 

IrvlngUTO- V&rniuli & XuauLtULT Col, irvLcitfluu. N r J. 

(Canllnued io page 6A) 
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MOUNTA/ff BOK 



^t4¥ClC5,ONClE TlSE-lTlS STILL TOO DEBN GOOD TEH THE -HAW&S--- WITH SO(*E 
WHEELS ON EH AN* A TEW HEW AUTO-LITE PLUGS SHE'D ?*UN LIKE A DAISY" 1 



GET "LIKE - NEW" PERFORMANCE 
FOR SPARK WEARY ENGINES... 



The Mountain Boys ore right — these 
days cars must be kept in service. Car 
owners fmd new Auto-Lites give flash- 
ing pick-up and power, restored gas 
economy to spark- weary engines. To 
discover if your present plugs are the 
reason for hard starting, lack of power, 
ask for a "Flug-Chek/ 1 Simply clean- 
ing and remapping your present plugs 
often makes your car run like new. 

THE ELECTRIC AUTO-LITE COMPANY 

Toleda, Ohio ■ AU-ffSnri filing £Wvj'ii&n . Sarnia, Ontario 



Color and condition Tell if plug* or? 
opetalirry properly. Matching your 
plugs with I Koto liluitraUd on th* 
11 Plug -Click" is I ho first stop in giH 
ing new life for ipork-weory engines, 



In il£ Great ManufatfuTins Divisions, Auto-Lite Is Producing far Amarlc-a's Armed Forca-s an Land. Saa en-d in i h r Air 




This On# 
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(Continued from page 4A) 

Film pre[ictgr and shadow bnx 6G 

Spencer Lens Cd„ 19 Dnb B*.. Buffalo, H V, 

Twin nidifi spoil plan** . 4ft 

Paper cul-aun of pilar 1 ! handi.. ^...„ ir „ M 60 

Two trucks haul 37-l4n girder.. 41 

Molds for ka box nabiii 61 

0 inert Plrlr &colt * C&., 0UC£ and Monroe Sta., Chicago 

Maks ii tapioca lubstrlufe 61 

Who says thera'i nothing (HWt TP?P .™ 5 „ Tm ™ illl „ 1111 „ 63 

Plan* carrier on Great Luke*, 64 

Pilots have two-way vision ... 64 

Biicvit dough tul+ef «. 64 

Marshall Field & Co., Btato and Rjiidolph Sts., ChicaEn 

Air-borne infantry loadi plane tnoekup.,,, 63 

Pin nil nnd daily Temperature ctiung* 6S 

Scoop imolhers bomb with sand 7(1 

Globe Machine Jr Stamp! ns Co,, 1359 W. 7ith 3t., Cleveland, D. 

Locking wheel nut prevent! tire ihefl .._. 7ft 

■ ' Autq Wheel** Q*.. *$X Eighth Are,, ffctt' Y*rk City 

Sulfa drug far whooping cough 70 

Wall- rack for garden huie . 70 

StchbLcui liar dwarf Co,. 15 W Van. HLqieq £c.,, ChioagQ 

Overt inspector ridel IrFcyde . . 71 

Hugs building Camouflaged 71 

Pipe cleaner kept in ilem... r . r P .,„„„„ Pr ... 71 

Hr iMwmXb, UI4.. 3JT Fifth New York City 

Army reieu* plan* drop! rubber 1 boot 76 

Celluloid may aid in making explosives .... 76 

Tiny tamp made from battery. 74 



Dry pell lamp: Marks Products. 0a J4 fcflimsi St.. BrwfcLyri K. If. 
FUuhLLght battery l*mp: 

EE key MS's. Cam, 200 Fifth Ave. P NttV York Cilf 

Girls tested far ambulance dftwfng. 77 

Soillais seed germinnlor , 77 

aervidsed Products. B05] w. t5Lh ai. p Chlcaio 

Training 5 c outs far war work.. 73 

Cloy underlay slobs for lownl **. * 60 

3er vSe-Jsed Products, fl05l W. Q-5th Sl. l ChJcaa& 

Venetian blind brush fits vacuum cleaner SO 

K. 3. Dodge Si GP.. 335 B. MiChLgart Am., Ctilcem 
Stencils for icnerlific drawings...- SO 

Biological stenCll! 

Fi.ihrr ficJenLIflo Cn., 11 Ij Fnrh*-:- Ef-. Pikisburah.. P*. 
ChrmLcjl stencil; E, H Bangent, 104 F-. superior St., CTi I -eager 

Locomotive htah new fottory .... 41 

"'Beep" jjoint army a« courier.. Bl 

Emergency rr minule wheel' 1 saves Sat tire _..._. B6 

Drill attachment Cult iheet metoL.^.,.,..^ ......—■ 66 

E W, TLeuiwt A AsiKlates, Inc-., Tyler, Texas 

Wire connector for auto ammeter B6 

CdLe-.H eitee Co., 5-1 Did Coltiuy Avf rp South B™ton, Milas 

Moisture in gloti refusal tu evoporale 66 

^First-aid kit for home ,. 07 

'Two* wheeled sickle bar mower 07 

Mower Gv,, 1GI5 Washington 3t., Chicago 

Mtlfc truck has wooden tires , fO 

Hoh reel installed indoari m™.,..,™™-™.™.,™.,.™ 90 

ZJ«rden Machine A- HU Co.. St r rancls. WLi. 

Twin vase made by Hammering ■ . 90 

Portable wheel-alrgnment gauge 91 

Snap-On Tools Corp.. KcrMHlii, WLs. 

Homomndo mfllPr iCOOter HI 

Morin ■ pack takes load off bock.,.....,. -- j- H6 

Alcohol from Hearn of baking bread .... rr .,„._ 96 

Ham# kit oppftss color to fsbrki 96 

The AmcrLcaa Crayon Co., Sandusky, Ohlu 

Replacement vpeaker for baltery ettl ...... ..159 

Quam-NlchoLs Co.. 33rd FI. and Coltage Grovt Ave., cmpmo 
S peoker In watt ln*lol1ohnn .. rr ... r . r .. n , 159 

Jensen RadLD Mfg. Co.. 04D1 3. Laramie Am. Chicago 

Speaker field supply unit... ._........ , 159 

J*itiro Radio Hffa. Co.. IGm 3. Laramie A*e-. Chicago 

Franck varniih kil ..,..1 59 

Qijilvral CuullUT MJg. ClV, RaLkfDLJ. Ill, 

(Continued To pego 6 A) 
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ibis opportunity to serve a national need and profit 
personally is open to you. It will take real work but the 
rewards will be correspondingly goyd H 

We Can Help You 

Through our interesting, practical training— developed 
in 34 years of training accountants — you can loam 
accounting from the ground up or from any point 
where you now are in accounting. You need not le^ an 
hour from your present work. The cost will be mod- 
erate and the payment terms easy. Free placement aid. 
And soon — surprisingly soon — you will be ready for the 
simpler positions and on your way up. 

Your first step is to investigate. Ash for our free 
48-page booklet, " Accountancy,. the Profusion That 
Pays." It. tellfi of the opportunities and requirements in 
accounting and describes how you Can prepare for 
them. It can be your starting point towards real suc- 
cess and income* Send Ihe coupon — today. 



LASALLE EXTENSION UNIVERSITY 

A Correspondence Institution 

Dept, 864- HR CHICAGO 



Accounting faces an un- 
usual situation during 
this war period. The 
need and demand for 
accountants — both be- 
ginners and experts -is 
increasing white the 
supply k diminishing. That spells opportunity for many 
— perhaps for you* 



The reason is simple* 



Government needs more accountants. Many new 
activities are enlarging old bureaus and creating new 
ones— military r supplies, taxes, priorities, social security, 
price regulation, more indeed than, we can name here. 



Industry needs more accountants. New plants, en- 
larged plants, conversion to war production, more gov- 
ernment regulations and reports, taxes, priorities, etc* 
—all call for more and better records. 



This peed will persist and increase alE during the 
war — it will Open many, many fine jobs, fine both in 
responsibility and pay. Nor will it end sharply with 
p eace — it will continue through the difficult post-war 
adjustment period. 



Yet many preftfmt a.C£*vtfTrfnnlfc nrC e^iur into the 
armed services. Their places and the calls for mare 
accountants can only be filled by new men and women 
coming into accounting and coining quickly. 



Can You Grasp This Opportunity? 



H Accounting hns special opportunity for me, I want to know 
?iboot it- Please pend me your free bookie* v-nd f u-lj details 
abciut hew I tan prepare for this field. 



That depends largely on you. 

The opportunity is open most directly to women and 
to men nut called to service (although we know of our 
accounting shidpnfs given specialized duty and rank- 
ing in the army and navy}. 

If you are ambitious, willing to work hard in prepara- 
tion and are at least average in mentality and education, 



Name - - 

Pir stnl Pusiiivn m m m m m m m a m m M m m a , a K ^ u . 

A tfdrtss ^ „ .** .. .*_** . i* ,*«*„ , n ... 
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"Gas . . . 
or No Gas . . . 
I Can't Afford 
to Neglect 
the Finish" 



Why Simoniz is Necessary in 
Preserving Your Car's Value 

YoU*H want to buy o tww cor when 
Victory comes. WKii! will one 
you hove be worth then? The- value 
of ony cor will depend o lot on 
how rt look* * > « Sifrtorni flfiwJ 

You may ntil b 0 driving much, but the imizh 
should bo 5i.mQiiized regularly. Even in your 
garage, dust, moisture, and ultra-violet rays 
are constantly attaching ihe paint, Simoniz 
protects and preset vea the finish « - ■ keeping 
your car beautiful for years, 

Js YWr Cor Dutf Now? Then clean firsl with, 
paste or liquid Simoniz Kle-GnOT It makes the 
finish sparkle like new. So, get Simoniz and 
Simoniz Kleener lor your car today I 



THE SIMONIZ COMPANY, CHICAGO. U. S,A* 




(Continued from page 6A) 

Pa nobl e amplifier with lapel microphone... 

philco Audio it Ca r . Philadelphia. Fenna. 

Electronic air-raid firen 


!*Q 

160 


John Nw *t Induntrlcs, 13U W. Randolph St., Chicago 

Automatic entertainment unit 160 


Allied R*4Lo Cijip,, m W- Jncfaro EM,, Otikeio 




Craftsman and Shop Notes Index 

AUTOMOTIVE 

Turntable held* rtraTart -far Ffraairina 737 


Warning reflector? an truck dear 


__„143 


Extension far car trunk 

Huh (dpi laatvnrd without marring Ranh.... 


143 

.144 


Fa vs card attached la windshield . 


J44 


Removing broken starter bolt 


144 


Catwalk around garage well......._.... rrr 


,...144 


Small-patli holder from old tire . . . . . .. .. 

CAMPING, HUNTING, FISHING 
fishhook kept from IriGgging 


144 

102 


Redder for Outboard malar 


.104 


Trolline reel an tide of boat. . 


1 ID 


Depth line for fisherman 


no 


Live-hair container aerated 

Car-lop carrier for fishing pole* 
Fishhooks held an pole 


m 

116 

™ 116 


FARM 

Yard pen for chick*- 


no 


Window shade protects young plant*... 

Checking amount of honey in beehive. 


-...136 


....,138 


Divider on mower vickle bar 

Shield keep* plow wheel clean ._ 


.,.,.138 

145 


Weed* fc-apt from clogging cultivator ihanki 


.152 


Win protect* edge of feed box 


154 


HAND TOOLS 

Haider for jlgiaw blades. ........ . . 


_1H 


Cutting hole ip plaslered wall 


105 


Shingling hatchet held on roof 

Combination square improved 

Error* in lemperiitg taeli .. ,, rr 


.109 

JW 

.151 


HOUSEHOLD 

Towel rock ha* positive grip ... ......... ....... 

Outside porch-light keep* hugs out... 

Bale your waste paper .... 

Making cut flower* la*t 


99 

.....101 

103 

104 


Onp lath weight used an double window . 


109 


Shower cnbinHt far tho basement 


119 


Shoe* held while shining them- - 


120 


Early American stool 


Ill 


Tool to stretch webbing ■ 


.145 


LAWN AND GARDEN 

Malar driven rotary mower - 

Plant* prelected from cutworm* 

“Flying duck*" 


IDS 

no 

ill 


Portable lath house ..... 


117 


Protecting small fruit tree* _ 


,...,117 


Fence- wire trelli* for vint* 

Better E rad ion far mower...-., 

OFFICE 

Desk ruler improved 


llB 

10 

102 


Dote stamp ond ink pad holder...... 

Emergency rubber -stamp r . 


.._.„_TQ4 

.121 


Improving a pencil sharpener 


,.JM 


Typing shipping lag* . 


145 


Tru-tk driver*' time board 


1H 


PAINT AND PAINTING 
Bail and brush holder for point can-... 


112 


Paint sprayed la give stipple effect 

Pn ! n 1 coni, resealed 


112 
_ 153 


(Continued to page IDA) 
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POPULAR MECHANICS 



RADIO EXPERTS 
NEEDED 



^ by eirntrs of homo sets tor service anil 
repair work! 

^ by broadcasting stations, police depart- 
ments, atr linos, public address system 
operators, etc. I 

It by U.S. Armed Forces, which give higher 
rating and pay to trained radio experts! 



YOU can Aecome a trained radio technician— MOW! 



Mpreirf your Uncle Sam said, 
W "No more new radio sets 
for civilians!^, it meant in- 
creased opportunity for 
trained radio technician? to 
make big money — servicing 
and repairing radios that would 
normally be M junked.” 

When your Uncle Sam said, 
pr We're going to blast the liv- 
ing daylights out of the Fascist 
ratsf", it meant that both the 
Army and Navy needed (and 
still need) trained radio tech- 
nicians— who get higher r&t- 
ings ± higher rank, and are 
paid as much aa five times 
base pay/ 

In addition* radio stations* 
air lines p police departments 
and other civilian enterprises 
still employ many thousands of 
radio technicians at good sal- 
aries— and when the war is 
won, television will probably 
make radio a new i£ boom 
industry”! 

So now's the time to mail 
this coupon, and learn how 
quickly a low-cost T. C. 3. Ra- 
dio Course can fit you for Suc- 
cess and Prosperity in this 
golden field of opportunities! 



Thousands of I, C. 3_ Radio 
Course graduates are today 
earning real money — because 
their careers were founded on 
sound, pracfica/; up^ to-date 
/. C. S. training, IT IS NOT 
TOO LATE FOR YOU TO FOLLOW 
THEIR EXAMPLE! 



* EARNINGS INCREASED “Very largely a* a result of I. C 3, ■ ■ 

training arid your fim rcco mmendation. 1 ant now Engineer for the | | 

Pape R roa-d casting Company operating Station WALA. I am earn- 

more than SD5E- over wtiaL I made on the old job." n ^ 

Herman L. Kramm, Mobile, A/abane 

* HEAD OF SERVICE DEPT* 'As a mult of completing your zvutte, I ® :! 

^trt crtiplgyed as head of Service Depart tnertt for !A — — ^ Bras,, In?, * 

I strongly urge any considering a radio career to enroll now for V ■ 

the 1. C. S. Course.’ 5 The mien Healey, Danville, IUJn*ii • ■ 

* COMPLETE AMD INFORMATIVE! *'! cannot praise your line Radio N I 

Course chough. It was even raore complete- and informative than I p n- 

fetpe ctad." fc. ■ 5 

W, H. Ham phray, Jf, a Chief En&**wU Pdfc* JSenfio, Wff4tfJigtaii v W a C. ib.* * 

m% ♦ 

MARK AND MAIL THIS COUPON RIGHT NOW'J^^ 




twtt information 
on low-coit I- C* S # 
Radio Courses if 
you mail this cou- 
pon at once! 
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ON SPARK PLUGS 
and Gasoline Cost 



((//tdfrfrd*' 

Have your spark plugs cleaned 
and adjusted every 4,000 miles. 
(Costs only 5c a plug.) 



Replace all badly worn plugs 
promptly. 



U/ty 



Dirry or worn spark plugs 
waste as much gas as 1 gallon in 10. 
They also cause hard starting (bad 
for batteries!) and loss of power. 



U/A&te- 



Go to your neighbor- 
hood Registered AC 
Spark Plug Cleaning 
Station, Look for this 
Sign. 





B uy Defense Bonds 



AC SPARK PLUG DIVISION CtrpMtfta 



(Continu«d from page 8,A] 

PHOTOGRAPHY 

Multiple safeltghf ho* three filter*.. ______ rlm . T 119 

Making pholo medallions ,„130 

Keeping prints from digging dialn. „_130 

"Magazine” holds enlarging paper. ...... lSO 

Rubber feet for ferrotype ..^^,^.^.130 

Photo ex pc lure meter 1 i! 

Covert protect tenri end nflHtor,,,,... ..,,., .. UU 

lettering on negative with eyebrow pencil 132 

POWER TOOLS 

Quick-change lathe arbors 137 

Non-dip bottom for oilcan ..13B 

Cord lagging f&r tmoll pulley 1 13i 

Precision grinding . P .„^ P .,. P , .„. 1T .. Pr!! ,„l4i 

Governor for old auto on gift*,.. ...^132 

RADIO AND ELECTRICITY 

first aid far radio receivers (Pori 3L 155 

Inler-room communicator saves liTTie„....,_^_.. ,..156 

EUbflHery eliminator for ejcpe rime liters . T38 

Insulator used tor antenna mast pulley 159 

Ern«rgr>rtty cir piano dcEr-clar 151 

Soldering lug terminal connector _._ ._159 

Condenser teller from junbbex ports ...... . .159 

Improved indoor emterma system.. 159 

Dowel rad coil form^..,....^........^. _ ,,^159 



SPORTS 

Wire tennis net 

Dirds kept off seals on golf course 

Pointed clothespins marie croquet arches 
Weighted croquet ball adds fun ta gome 
STORE AND SHOP 

Keeping tailor's thread untangled ..... 

Nail scoop made from trowel k . raTTITPmrP .. WP . 
Full-siie patterns transferred ..................... 

Pencil holds candy-display box 

Clocks control burglar alarm... 

Traveling hoisl from barn-door hanger 

Magma I holds printer'* gauge pi Hi 

Weights for platform Scales 

Tool tray protects glass counter.. 

Grease sponge oils sign hanger 

Ladder 1©ol troy for tintmirti. .. 

Spring-roller unit as door slop... 

TOYS AND MODELS 

Magnetic warship game *....^., . 

■Control-line flying of model planes . 

5ufe pegs for child's tent 

Sidecar for Junior 1 '! bike. 

Toy balloons inflated with gas ... 

Trailer bitdl for a tricycle. „ w™... 

MISCELLANEOUS 

Bash el prevents soiling flag.. ,. 

Improving drafting triangle ... 

Thumbtacks hold On T-Sgadre 

Beach umbrella anchored ______ 

Buried wheel is flagpole base 

Stabilizing weak cktonlion ladders. 

Seesaw kept from slipping 

Depth gauge measures liquid m glass 

Ho ill on ladder lifts troll 

Sling ta extend surveyor's level rod.., Trrrr ... 



no 

.116 

no 




104 

112 

...120 
ins 
...133 
. .139 

.139 

,.139 
..,,.139 
139 
,.._152 
...„152 



97 

10* 



113 

„„..m 

118 



,102 

.104 

112 

116 

116 

.123 

123 

128 

...137 

153 



TMFOnTANT NOTICE 

It Lr. (lie intention. u-[ thLs inii^iiUDe Eo prb'rLde LEa rondorn -with 
in(ermn,tinn rrEardailB tbr la Erst drPE-ltipir.rnt* in ihr mrrh.n.nlGft] 
RTtB. We tsJce no res pom Ibi:i 1 y as Co whether the dLls cJo^'.i res cmi- 
liitritd in mt a.rtle-]« ere covered by patents end edvLae iead«n 
* l 1 jim'^sciKu'u tills subject belore jiuUcuifi uslnjr, or selhm any hi 
ih-U pxodueb. mnohlpics, or pro craiB drasfrLbed in Order to Svqfcd 
r-wf-Jble ELp.tJi]Jty Cot patent nifnnsfmr-nt- 
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POPULAR MECHANICS 




A KEY TO 
MODERN SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

ForE very Machinist , Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 16Q0 Page Handy 
Book Covers Modem Machine Shop 
Practice in All Its Branches, 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Tells How to 
Operate and Set Up Lathes, Screw & 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools, 

5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — Modem Machine Shop 
Practice. 2 — Blue Print Heading and 
How to Draw. 3 — Calculations & Mathe- 
matics for Machinists, 4 — Shop Physics. 
5 — ‘How to Use the Slide Eule. 



FULLY ILLUSTRATED 

A SHOP COMPANION THAT ANSWERS TOUR QUESTIONS 
Easy to read and understand— flexible covers — Handy 
srac 5 x 014 x 2 — & ready reference that answers your 
questions accurately. 

TO fiET THIS ASSISTANCE FOR COMPLETE 
YOURSELF SIMPLY FILL IN AND PAY *1 A 
MAIL COUPON TODAY ^TONLY 1M0. 



THEO. AUDEL ft CO., 49 W. 23rd $t. New York I Rcfcrancft. 



..ASK TO SEE IT!-. 



THEO. AU0a& CO.. 40 West 23rd St, New Yurt 

Man ALTDELS MACHINISTS & TOOLMAK- 
ERS HANDY BOOK. Price $4 on 7 Days Free 
Trial. If O. K. ] will remit $1 in 7 day* aad 

ill return it. 



Monthly until $4 is Paid. Otherwise I will return 



NimcL 



Artflrwa 



QeeuDatdtiBu 



PM. 
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TUB *Ml| 

jorol 

li? vow 



ARREST HIM, OFFICER! 

I’LL HAVE COMPLETE FACTS ON THE OTHER 

FELLOW TONIGHTI 



FREE 



&OTDt Kcrrlt* Oircrafor No, Lp nn, 
Ihfi jnU , , . FOLLOW IIL.M thTMJfih 
thf eiclltiffltfni uf 'll Lf cfeiase iftir 
ll» HUiratefreli 44 luk". Write KQW for 

C«4lld4B|lil 

KtporEi 

K«. Hidi to Hit Aivtv 

n niAj- emu yotir Ifl th* grant 

cfifitwtilrlLj. tut YOU i- a wril Pild 
FLiiSut tTLnt KitkiM. The Mm! of 
work JQU 'ii- 1 1 Icr. KA-rLEeHhcnEl TlaVrlf 
ThPbSli! A lEKfll'L-llt MONTHLY 
Hilary. REWARD JLEQtfEV OirfIu^ 
nlrn Off thll KtlWl UIUD itrb of ill 
IdtnllHetUm Durham lull. S. 5 vcvHt> for Frrg ItcpwLn. I 7 1 ijklt Friait 
UihL. hm 1 prlH-i. tLrj T^rnti CiJTcr, 

LilciaKurE will bn sen! «Hlj to persftnt Ltflfiflf thilr SBC. 

INSTITUTE OF APPLIED SCIENCE 
1920 Sunny tide Av*. T Dipt, 1JS-C CHle«£« R Ullnafr 



ENGINEERING 



I iwm 

I TEC N H I CAL 

1 COLLEGE 



DEGREE IN 
21 MONTHS 



Ln /i l‘j ■■r.j.L.LItiL, OkOlLluI. C 3 i LI. Ot/eCri- 
til. Lk'rhnnLral, ini! Itmlho 3-1 j i l ■ i l l- l- ^ ■ b i ^ . Cbic- 

Jljx r-ourjra In Heille njid lErofftJn^ ApproT-riS bjr 
t'.A.A. I'uij ruUnH'i without .i:Uk:l . ust. Lew 
EuitJon. Larc* Industrial chjiIlt. OprwrLunfL? to 
j?arn putl Ik In* cSpeiuei. linter September H. 
i '■■! i - jmIh i . March. June. Clulac. 

SU2 C. WaihlnKton Blvd h Ft. Wiyi #, lrt<l. 



SpcSM PHOTPEnCHHUIllG 



START 

$1260 to $2100 YEAR 



Hundred* Wn powtiemi 

Prepare immediately 
for next examination* 



32 - PaE e 
Civil Service 
Rook 

Mail Coupon 
Today — 
SURE 



Franklin ltmliEuIr 
Dept- MlTl 
Rorbilrr. N, Y, 



i Gtntlern^n ! Rush to Fit? 

0 FREE of char eg. list of 
^ U S. Govsrnmeni big pay 
* jobs, Stn-d me FREE 32- 
nape book describing salaries, 
1 vacations, hours and work. Tell 
me how to qu-alify for one ol these 
Jobs, 



Namr 



Addrun .. ...... „ 



to Ht vp and run ANY 
kind 4t machine; MAKE MORE 
MOREY NOW by learning 
quickly HOW TO DO THINGS 
which usually take y ears ef 
itudy and practice. The de- 
mand far SKILLED men H AL- 
READY a Head of the supply „ 
then what WILL IT BE I month or two from now? 

Rf DDar P^mj rtun'l mLw llllfc rlitmre tu qLiLiLIfy far PTO- 

D *BSC» ray moMnm dcuA mS*n thtn His Uppomiilcy 

vrtiirli Sri joun almost J ■: i r Ebe jl-I> Mn-i. KIphL ISlg ikKi-k^ ?■ bufk fill 

ol InfetKirLnni mecimrlcul tin ^ Cold Rlitipb’ and clearly Over 
icfl. nearly fPHKI SOlum nitiann r^vpr overy ml-bjeci fijUj-. irifliw!- 
' “ ' ■' — ’y Wo 



Needed 

NOW! 



BT 



Tool MiikJ?iR. 



Patient Mukfcun, 
MneliLoe Khop Pn 



■cniEitiry werk P MecbanlCLil 

’acslnoand MttnaiscQiwit. ami 



DfhWUuf, FijruliJi; 
hundreds of other &ubjee1*. 

t Big Books (Up-tD'dale Edition) Sent FREE 

to you Ter otatnlmiiilon, Wlt-h Hmns we scud n Bio Binder eiE 
rji'.jrly .*if|i| wIiIj J'I 7 H^rl^liiiil fbrjp i. Irk^r-i WhEi L2(Ki lll'.IH- 

tratleiu. Tbi^: ibaw, by el op. how to mf up and run nlmo"f 
Hiy kind o[ ]ob end aro In addition to th-r S IhnsIcS- DtMiLde 
in your nwn heme np phu-ti of PueMilcsh whether or m>r you want 

In I. !’■: Cl I hunt, rhei-k MS nny \-.o .-i ymi -.v.^n \nlp IheLr 

fireju SIONEY MAKlNrr value. liLen, lr you want [hem, pay an 
the ww1«t kind off naymcnl*. A yivir n ^riMMiiim; prlvlinnim wiih 
our eonicieerr; iunw ^Ivl-u with ilHHie haa^s wLcliQut csEru rii-urs* 1 . 

Ami rjca,ri. TtChniCiK fiOC-itr- Vecnti n-nmt Publli»WTH vine* 1HUR. 

Affl*Mc*n Tvthoice.1 Bc P t. (Cifl, Pre-el *fc 3iEfi II-. Ch^ea 

Vijki m-sy PentL me ctic B tie bwhi and bhnder of shop ilcheti fni? 
Pree Htamiiiicion. I vvLLE pav lPh- Jj]|v*ry . i.ti^k-. oivly, unln-^ I dLN-Hie 
[u kr-.'lh Lhtna Sfl VfliN li l'hi-m 1 Will fi-rnl S'J.lVl III Ltru <lAS f IitnJ f :i. MN 
per k'i!l..il|b Ue-.HL I In" 1 M>1>k F.rU-.r ,if hh,I ¥ Jf 1 r>^VTT\ ihrtu 

in J43 rJ:iyK I will rrn. u v i ■ i j eidLIHii^; . Vein n, I m> Ji|£ri-. |i . h ■ i . | pr|f :i 

rrtlaBmte mllEiinf 1 bw in rwi^ulllnif prl -ll'. , to wllO your rjijwrli for 
iHii peer -Mlthoul extra cNiriru. 

PUTie r . .Mm****,., 



EARN THE DEGREE 



Duf-Eut uf rtjdip]- 

■rgy CP*.&Ot 1 ^h: i " r 

of Divinity i lI.El. i , nuiny oibeeri. C^ue-iao In It-Lninc-ix,. jlccouOL- 
|ni2, luw, etc.. Low foei. Pl-hJ for luriio BulleEJn artii eLude-rii 
nbrture-foidcr AT ONCL. Ht? Obligatiei* whatevor, 

TCNPLE BAR CXTCHSIOH COLLEGE 
1411 fo4irUi Avinui, Dipt 4-R, Sullle, Wa eh I nnitafi, U. S. 4. 



»FI IWLIT ihe maiiT tp**H(Ma Thu wA 

in |,-oiu mind ibtjut -^hr*e jioustinrfiri nlilriHi 
id iJid vir— ahot?p lu..i ».■ you ujei icrrc tvur tiji.uiLry 
•pell. *nd «iM pUn (a i (kuk. Hitn^lJiil (■Jitut. Ir 
Irik wlii VOLI—by mxering iiiwdi JEduitiT^ 
i jji fa NICISSAKY W j&at rtMinny's vicn nj. fot 
hL-iif Free enpy nf ihii Ttrlplul bookJcc, aiimajl tOvI 
r«mfv NOW on- 

tEltO INDUS TRIES TECHNICAL INSTITUTE 

»»» W. UH TOUiflHKI HD.. LOS iUICilUS, CaUT. 



Results GUARANTEED 



' ¥* liuijj J, rirriifH J>tii I hr Turn | rrni-np ani wit h iIpih Ing bnan| — fayl 
brWIiTiiJ. K^riOfieJJji £4iP*^X illuiEud mdUifi w i ili»«luivlf 
■uwikIh !iim;!fLi ulurrircinii uni. hvmuIu. Wnta iftr V r. i ■ -t FOObi. 

YnEK Hfm i>i r.M undm 17 |«ui eld iihk— i^a#fJ duhl 
PERFECT voice iNillTUTE, Stud to C- US, N L Llbl SL CNeaeo. 



We track ^u^ialcU/, ni bnra# Lnafnn- time. Earn wh m .\i 
yfrj learn. Eala.bljah your o»-n prnf^tablE bugun-ne with 
-e^ulpmuil v- m c J’umish, orwDrk Inr others, at good ulanf. 
Cutp |n this Enaguloe- mziLe by process wt LeicJi. Zend 
Icr your 17-0 py pur tig lUuELraLcd catalog iL'a Jrt*! 

THE AtiftQFtA SCHOOt OF fHOTO-|H$Mvi»& 
Twi»' »E>Hr. IDept- FN-AH Aamrl, M*. 



MACHINE SHOP MEN 
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POPULAR MECHANICS 











Be a RADIO Technician 



I Train Beginners af Heme for Good 
Spare Time and Full Time Radio Jobs 

More Now Make *30 *40 *50 
a Week than Ever Before 



Broadcasting Static as employ N. It. I. 
trained R nil in Technicians ;lm opc-rulrars, In- 

tLn.lLn.LiQD. jnsdnt*nH.Dgp men, and in rather 

capacities Anri pay 

well. 

m Servicing p&ys ^ L 

Jtt&Tlj H. RA. trained ■ nkT SJSLJt' V 

Rad in Technic iar.K rififlF BMHMLi ' f 

*30, *tSQ □ jHfcrjiJTM i, || 

Tvn-r-k. Others hold j*jM 

Ihr-ir ic^ulnr jnha ._ riKl 

and make 5 A to 4 10 I ' 

extra. a week, in vJppT •-/] ■ - 

s-parr; tlnici. ; /"‘v' f4, :; :i : ^ 



Lnudipc-akcr Sys-lcm 

bunding*. lp*tAlliafl. 
servicing and opc-r- 
JitlrKH Eh Another 
gTO wi nff licid fnr 
N. It. I. trifled K:<- 
dia Tl chili ui an.:;. 



Trained These Men 



UD * WhV In. Spa.fl Tima 
"I r#(LnL-i-H Minn I! . li.i -i h wh^ I ■,■ ■ i. 
Ml hv E-tfrlh l*«0O. I r^.l'. H(in‘l pm hra" 
y*U ■ nfi fir* ** il^urli dnr WW h 
□ :r.''mi. i nr niufify- -I iah" Wi h. > yMr 
xnd i half, irid f ^, 1 ^ ^.n .^--.J- :.l 

HO i juW. -|iAW Li:. i'.:. '— JOUCi 

JlilLhC. IT» I'ciii C?L. 

Jjnrjvrr. C-ulur».lS._ 



■ 4 

J j ■ Hwiowi iwiMti e 

■L.V..H t ffinfilliiAllvrEtiralilviv 

"E vrnt in“-i S'ij«ii ,j h l,.r 
ft TTrfmth* ^ls« hJ-: :h|r.i. J* my — , * . 

!"-■ I'.- r+tmU Nl«UU E tin ill IIIIKI '-WTh 
iif llM*.l|Ffal I UMirll. I ■ ■■■.■ L t*u JC.II K-.W 
IhlUibl* }f<wr <:vi[ry: hf-' 

I^u TO In*." -.1 S. 

BATTEN. Th,i 11H, Ui*d*. 



Hi* 



Vt*ri*J-li lai S iHF.od Carps 

- I n - iiu“ -i imic./ul In iT* V. A™T. 
_^m;m..I C irpa Mf ■iu.lkr? K idi* 

r.|,. ■ '■ i; i r ( £ KiAiilimnn -nl Arxr.Jf Trim- 

h ri1*rfl ynd -ntHraEin^ Trtti piL 

k-i r . -LI iiir i!.iii ip j :4 IK' 1 i -I I h-priL' in hn 
|IW..rP " MHIUpEAN T tLI I. I I L IE I 1 Vf. 

r:..H. Af-ijr [Adders i^LUd 

l'ji i-.dirjl f fcdJOHkl E 



H FRR i.- n riislek way to rpQivs piiy. 

liadiii i-JlTors n wjij 1 to snake SS. 
S 1 h> a iT«k extra in apBra time a few 
mirths frpm nnw, pltia the Qpportu- 
nity ffjr a perm anon t jenb Ln the Kno w- 
inK RaiJa> irtilnali'v . There ia an En- 
creaaiELB denmnd for iu][ time Hhdio 
T-eehniciona :snd Radio Operator*, 
Many make f30, S-lO, $E0 a week- 
Oip the Coupon below and mail i(- 
Ftnd ejuL how I train you at home 
for these opportunities. 

Job* Like Theft C& T& 

Who Know Radio 

The ft K ^ hToadcasLlnK 1 .v’.ati nn.i In Lha 
U. E>. employ Rjidln Tcchnlelanfi and np- 
erurors v,itlL uketaffe smy -iLmunic the 
eOMAlty ‘w hc^l piud iiidlJ^trLenj Tlie Rndln 
Ttpulr Ls booming flow ticcun-sr 

nuLaufiLCturf'TJi hn v* ^.U^PIKhI inAkii'iC Ar'V 
hnena and qutO tlav country's 

H-T. 4l'j I J , 1 1 n lI mc La arp Ratting eldar, r«ri- 
qiuripK mnre repiuri. new tbihe^, pnrEn. 
Many N. It. I. trnineii R^eLLi-i ’L'nchAKiiAAH 
lake advnnLnjEC i>( thn t>pj>nrlurit1a# to 
have tiicir cjwn f u 1 1 Lime- ur tspiun tiAui 
Radii:- *ervlc.c bii-A i xicuea. The OiTivatil- 
ment needft many t’iyLLL:in Radi-o fjpvr- 
ntnj3 r Technician^ Riidlo faet^ri^a em- 
ploy ihoamandM ■.:£ trained. leehaicLanj; n:i 
they runh tn lill r 1 1 L L !l i >. f ni or -dcplliirs wertli 
al Cnvcrnment ewders- TlElnk of the roany 
fund jeha In connection with Ablation, 
UCunmorci m.1. Police kadin ancl Public Ad- 
Une^w Syuirnitjj hT. H- t sivaa you th* 
rL-ijiiirH'd knovcEedRC of Radio fn* L'hcae 
jnlrvA. N. k. I. train* yon tn he ready 
when Tt'le i- i bio a uiiena jnba in the future. 



UiniXCU HELP WIN 
VvUItILN THE WAR 



Extra Pay in 
Army, 
Navy, Too 



fliEnn Likely Ld CEi Jntu n-.il-.Lu-y wir v:t+. 

B flprf. n> JfLxri, nbaiilfl n,.-.:i thi Nd*l 

^rnuir F-vJin bul^t It* CitPx hank. 4xLFx 

nr^l^O. mure- anbacniPn* dUEV iE pay up DA 
rtT^hjj t:-.-rs x pr-i'- k * t-j-bp |iay. AIf-j- prrrnr -4 
JjH ■ Hadiii Mill ■ ■ r | H nF -irr- B ikJx XT’d 

bHAJtT Tit L 1 1 . .■*. C ■■- J OH UAH CO .NOWE 



Yea, R. L trained K^i-dLo TAetiAlASAna 
make gouii mQU*y bACAUii^ they use ihdr 
heudu- h» wtli their haJid*, They arc 
THOKOUGHLY TRAlMfiUr Msiny tf. IL E, 
trained rnwll hold th*ir rcRulnr jnhn, and 
make ONtFA raw ft^lrig- ILadio ncta in. 
spare tllU-O. 

Beginner S*art Learn to Make 
fid a Week EKtia in Spore Time 

Nearly et-eiy fteiglLborllQ^ ort^T a opppr* 
i ii h i U h hi lor a flood part time Radio Tech- 
nic Urn to tnsL* eiiLrA mopn-y EIjciar Pa41o 
eelH. I flic* you tptclel ti-alniEiR to nli-OW 
you innv to Atart cn«hiag in op 
opu-urtupilieii E?ariy. You prct KA.dLo puna 
ililiI iitHtrEiCtidsui fur buildiOg (4St ettuLp- 
menti for ceind ufEing ospvrLniehtfr Whii^ll 
rIve you vaEunbls pfUCtl tal expeiieiVre. 
My .'i A-n-h method^ hall working with 
IE.ri.-iLi □ parlB, half studying my Eeanuii 
iH'j.rH— u iiLikt i k 1 :! mi rag Rndlu at home 
laLcrcjiliDR, faseiaalinK 1 , pruCEienl. 

Find Out How N. FL I. ttacbes 

Radio and Tdtvislon 

Am today. Mail -cuupoei now los- fli-psga 
Jlorak. It's FREE- XL ).>u i ilC h out Jfadiufii 
■puro time Uiid fuR tim*J opE^uptuiriElEEu 
and those COIfLlppf in Tcicvljdrap: loLla 
jihanE my COUffi* Ul Nndlrmad TcI*v|iion: 
shows more thart 10 0 l^tt^fS front mein 
I Lmined. lellillfl wh*t th«y 0>V« doing 
and earning. Pirtd OUt whut ItadlO Ofttrs 
yrau. Mail rOUJiOP In envelop# or pewte 
pa. peEiny [host^ard-— ->'OW. 

J. E. SMITH, President 
Depi. 2HP, Nation □] Radio Institute 
Washington, ft, C- 



TRAINING MEN FOR VITAL RADIO JOBS 

r ^a i rnwg'* ' ^ 



J. E. SMITH. PrcxIdenL, Dept. 2HP 
ft Natlanal Ridlra trstltuta, kWp«liin|;1#P p P r C. 

J Mail tp* FREE wiLhuaL obliRation. yaur R 4-page horak 
'Rich Rewards ili Radio/' (Kra aaksmiui wiLl call. 
J Write plainly, ^ 

■ Mr, 

i Mlie , - 

■ Mr*. 

» ADDRESS, L+ . 



CITY, 



STATE- - , 



AUGUST, 1942 
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ntlwH MOTION 

MODERN 
ELECTRICITY 

INCLUDING RADIO 
AHO TELEVISION 

Hcrc'i ki^pI H*b (‘or nnybody knicposHHl Ln I'Li'clrlrily- VEW 
L R?"|| . ■.ililiMI or Applied hlldH-LrirbCy hmuEtii ripht down CO date nr kq.T|. 
NftW i- Irclc-l-rii.l vlLI»JiMi:ir ftolJy oairrirf. Lncluddnf Filial ri.ru I plmS Pj-IeiI. 
Hcamntr. 10* >UT Vnlumci muL itt Hh|‘.si|-ii>E| F HIE for eanmLnnUiiEi. 



BIG BOOKS 



1043 Edition 
For UoRinrii.'-ri 
■and £j( peril 

w^w iHJUtt pnci?>- 
l Ij II llTOd ■ of 

I l ln *■ | r^rn'irih — I hu 

II i- -1 r n irt |i I i 1 1 it 
warli of Itn Kir 4 

\%v i-^d-L u < \ ct | ■«. : - 
UStHd. t^yci" rriikfc, 
iimlnra, p^wfr 

■-LallHKi#:, Radios, 

IritvJnSnn. i'ittt- 
i hi i iff L-lercrtcal 
I'RihljiiiiL'd iu any- 

one ran 1u:-lnr- 

»umJ 11. 



BIG FIELD! Big Demand! 
Big Pay! 



Men who uiitloHutiil flleelrlcltr 
iirti uiMt-nciy jicltIiki kti lLioll- 

kliiiilM dif W.ir F rn-U u-rii c-n jji.iEm.- 

1 r lre, AHrplanon, Hhlp hulIdJnff, arms plantH. ma- 

rhLliO .hlL-:i[i:H— pc-nri loftily Owry IiiElu£li-y iSupiL'ii-Jn 

'=■" ■’lof’crk&ry *ni| niwi v*rtf> inicm-- IhLi outijert 

m r- let- Ml£ lIMirjunr, Ph'^jnL, f A A L‘ j 3 1 ^ C H 1 1 Wuhl. 

to loam unci fRi-; learn wkcli ches-p twoTik. 

i>'- , ri , l OfUlfHiifc fnr LI ■ (! fniT PftCE rx:i ii .li i:i] I n ji Uin-L 
*<.-v fnr jmirHtf. 



P.h-u fur VI 

SEND IT 
NOW 11 



A year"! «nsullLnrc iiSrSvLLC'jp'et 
W'lLh ^ilr ensrlncern no7» jrlven 
Tib JiEI liuyej-d Ilf (Jilk faJm^UJi 
CycloprilLB of ESeeLrlcLLy. 

AMC INC AH TECHNICAL 5-OGIETY 
'Wncje.inrma 1 fr u b I in ‘lvrl- mifKr 1 K r -J H. 



Artitr irjn Tp-rhnLi;.ri Sorirhy , DAfiL EC1S, DhC-k.Pl at 3-Blh St.* Cliicjpa 



tend Tor Id* da vs’ Ift-ee une. 10 volume i$-+S? ■■ditinn, A r> r ■ ■ • - • I 

Kl Pp.'C I jl: lljd. InplUd ljIff a I'trl IllruSC- Ci iC il 1 1 1 iff H'.U LD POILHULC IllR pl-J v J luR-Lh 
lur isnv jrrar. J wl I L liny the dthi-vi-i-y nu.tvi n flaily mi (in- ii.Hits jr 
J wlnh f may rccum them Iil If) ilay* aiMt owe you nothlrR 1 . bill If I 
keep, cti'. in, I wrio Ht-nd hij.iiu «tict in diiyE, ilitfi 3 3. GO a Li.miiii umllSi 
fb* l«£al priw of only 5i!U 94k Jh. 



KAMC. . . 



CITV , . . , STATE . . . , . a . . 

IMi-Hhf 1 1 1 l : i l- J i Itcc#r fiiAchiiK u oceuiii.L|.cidi ami iiJiiEis- ililiI addrtn tie 

cnii--li:-3.i. r iiiiei i-.lvi- ni ii-nni rn.ij h.Linifi^pH m;»n ?ih rcfen'nr^ 




*lfou ^ 

A GREAT FUTURE! 



‘GcBipleL-c- AoranaiiLcaL Engrmeerinc] or Mae-loi 
Avijuicci Mi.Hh*n5«e iraming in llvn- feoart ol iht 
Aircrail induslry. Graduates oblaLnjn^ nmno- 
dialo amploymenL No Dying involved. Avia 
lien 1 * lartvneBl seh^eL «Bt«b]ish»d in 3^29. 
Located <dcl Grand! Conical Aif Tonninnl. 
For EuU inlarmalior.. addceoG Depjjtrr.cnfc FM.-i- 




Be An ARTIST! 



Trained Artists Are Capable of Earning 
530- S50- S75 A WEEK 

This spare - G jne (ivjnffq lead's 
to jjfolitaWo Art cortoffJ 

NOW h tlwfl times ia prepare fw t jHeii£LAi H 
pc(iQI*bla futon. C4 MHFwBCIAL AKT H IL- 
liJSTHATJNa. CARTOOHINC— aJi in ONE 
r-.Iiiiiliti.-i.e fonrie. So ji)ruv|-oiiH Art oJ(|jETiojbn 
JL-riOI44ry — lliiiiiii.i.li! Ium.' prtiQtoci by uur prac- 
Uea t liuluu t Ludlr mclhbd vLdl-o 1911. Write 
ludai' lint Iftroirmitlilti Jic Fit KB BOOK, "AtE 
lilt l^BaSUIfu Jc PiG-llt rr — Lotlk nil about our 
c-oune, lerilro — and coInlouiL'i-il erjrpoclmiitfces 
Cue lull ill AiL SLaLe itu. 

WASHINGTON SCHOOL OF AWI 
tTuCiC llflA, 1119-lllh f!., Nl. W, r 
, Wai-hiiigilon, D. (J. 



M-o-r^ it^ONf po-bA fi^w in rimftiMtf. Lvarli AT 
1POME its Bpar* tliufl (aw at oilr tHkltiigO Sth*>bl;i , 
Acivrfl fJija-t-CiT! '■I fflF FHtE THI.AL LE5>DON riDtl 
acB bow P-DJiy to lc'iuri uhd Kct a EDPft Jub. 

CHICAGO TECHNICAL COLLEGE 

K-a®3 TkH Httfo.r jgbb t. rw^Pi. Avo., Chicago., III. 



AT HO M f Vi in mji learn hy our r ihJwji ncid 
ca-JiiLnnl Hywtijm pi lurtrurl^nn i ;y j?:- n of 
£ he WJtCh Hlvpilring Trade .,[ Ncnhic ItU* 
ynursoll for & v,ell paying | - -Iijmi nr 
ELart In IhiuLrir^s pfler eolhttlrllpp OUT COUfM 
fit Inscriic-Noil. GckKL waldfc repnltera LLn. L In 
e El-] LI and [tp<| EiMirraHy fiUTl vwy f(KKl 
EolarJea. Fnr |nj|-i^fciMM apply tn ikic 
WlMti^Ire «4h4*l *1 wrich Dndrlng 
524 E. Mlltn fl.. MILWAUKEE, Wifi. 



TRIAL LESSON IN 

• DRAFTING 



| Regain Perfect Speech, If You 

'STAMMER 



A 

M Evrry ^tainnuTer sbrnild hnw tbe new 237 Ijnok 
M nuirlnk, llti < acid l ’-orreeUPA. 1 1 Pent free to Si[ii:raLaaejr.nf. 

^ It- rJrombe^ the BOEUe Uliil McHihhI Enr Mu- Hrlcrjlltiy «M Tfie- 

■ tkm ci.r HtiLjpjmrrteiff J£en| ItUtlerllHI. MclbPti ntturH'-wrullV Lined 
W at ifcoRue Hhatltiit* Jot 4 1 yifan — dairn l yi>] , ^:ndOT&:-<l by pby- 
Hk-liLnw. WriU? far f 1 1 II I nfrirmar loTfc. No Olitlyul 1cm. llciiijamjrt 
■ ISaBue, EX-pl. 1341 Orcic-Tawer, Iprt UnHi^oU*. Ijidiana- 



RADIO 



£i1GlNEERIHG 4 bramimuMw]* , avlh 
jlLJiiil ariHl npilce TJidla. ^rvirlsijf, 
FJiariJki? and iliwirt lulc^raplfcy tauBbt 
tHuraunliLy. 4i3 woL-ha 1 cpulnecr- 
Inn efturfie equlyatuiii. iu liLree yea r*' m lire I? radio work, fichuol 
MrjLLili>l]iMl 1474. All npc-BKa HlW. Calolna frtt 

The Dodge Institute. Dept P, Valpambo, Ind. 



& 



1 



Learn Profitable Protession 
in QO days at Home 



W 



k- 



■ m b>:U» « SEhii i id! taumca wm U HH _ 

L. l ‘...|.- ,r. i 1 p J Si k*--.. j. hln si Ira* - *40 U? 

la'Si t^l I"*! [jrrf*T La :pm iJKlf >i'a 

n:lnc-. L >'*■• 1 I>m •+h f’-- -' Iliwviri, k®*fnLrtfci. 
lAfutAiiulii-* p.1'0 lirlVAM IMClJdM 1-OIPf tnxlKV- wlm 

a'- 'N]- tlinji'Ch #qr Omlnw- 'i Aewf 

t.l'il > ft v- fct^i hvirirsvu. rri.Lnr.l in u.u- 
+nr for ,-l prijvmr Cikuru juiJ 

LuuLlec-TlfcVld FHKL 

7 THl C0Lt.Sc? OF iWUHSH klAliSACiE 

30 E . It - I rr.K «| , D ;»? , C«4 . S=h 



dt*t€X#cA Afreets Me * * 7fu***ted fat 

TOOLS. DIE MAKING, MACHINIST 
& SCREW MACHINE TRADES 



£fTi0^ iiJFerJ yeo ibori SrlenilTe, FTilcLiiral 
Ern.bFi.l->! R eouriej In Clur fully aquliip-r-.l Shops, Le^jn 
4 ml A i.-im-lI .iut>#' ^ra-L-f Appri'vail. t.^uip Dnyi er 

ii I ng-E. Kntgr anytime. FltEB l'lniii Uiirnie r. I Sen- i cu nnd o^borl on I LJT 14 e±rn 
v. 3i I l-r l^EFriiny. IVri | i} far ¥ B'KE ilixik “l'T^eLinil Mu rill nc FllitCrp Train Ln y . 

ALLIED SCREW “ "" ”* 



G09 West 



MACHINE CO., ISChOOl Oh*i«l«n) 
Stroot, DOpt- PM -8, Chkojto, Illinois 
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popular mechanics 








The 97 Found 

Weakling 

— Who became “The World’s 
Most Perfectly Developed Man ” 

"I'll prove that YOU, too, 
can be a NEW MAN!” 




1 KNOW, myself, what it means to have the kind of 
body that people pity! OF course, you wouldn^t 
know it to look at me now, but I was once a skinny 
weakling who weighed only 97 lbs. 3 I was ashamed to 
Strip for sporfcs or undress for a swim, I was such a 
poor specimen of physical development that I was con- 
stantly self-conscious and embarrassed. And £ felt only 
HALF- ALIVE. 

Then I discovered ff Dynamic Tension /* It gave me 
a body that won for me the title 1 "World's Most Per- 
fectly Developed Man. 1 ' 

When I say I can make you over into a man of giant 
power and energy; I know what I'm talking ahoyt T I’ve 
seen my new system, * dynamic Ton* ion/' transform 
hundreds of weak, puny men into Atlas Champions, 

Only 15 Minutes a Day 

Do you want big, broad shoulders — a fane, powerful 
chest — biceps like steel — arms and legs rippting with 
muscular strength — a stomach ridged with bands of 
sinewy muscle- -and a build that you can be proud of? Then 
just give me the opportunity to prove that “Dynamic 
Tension™ is what you need. 

No “ifs," “ands/ 1 or El maylbes. p> Just tell me where 
you want handsome > powerful muscles. Are you fat and 
flabby? Or skinny and gawky? Are you short-winded, 
pepless? Do you hold back and let others walk off with 
the prettiest girls, best jobs, etc,? Then write for details 
about “Dynamic Tension'" and Icam how I can make 
you a healthy, confident, powerful HE-MAN., 




"Dynamic Tension” is an entirely NATURAL method. 

Only 15 minutes of your spare time daily is enough to 
show amazing results — and it 1 ® actually fun! “Dy- 
namic Tension' 3 does the work. 

Send for FREE BOOK 

Mail the coupon right now for full details and 111 send 
you my illustrated book, "Everlasting Health and Strength/' 
Tell? all about my "'Dyriarme Terr- 
flibn" method. Shows actual photos 
of men Tve made into Atla& Cham- 
pions. It *s a valuable book! And it's 
FREE. Send for your copy today. 

Mail the coupon to me personally. 

CHARLES ATLAS, Dept. B-X p 
115 East 23rd St., New York. N. Y. 



/ CHARLES ATLAS, Dtp*. $-X, 

/ 115 E<s ( t 23, d Street, New Yo*k, N. Y. 

I Vfanl the pvrrtf that your system of 



Nfi-Yi' Man 



7" C Fl-B ifrn" ' Will hatp IBJlki! p. 

-™- of me — give me a Jta&lthy, 
hiafiMj , 1 Ixsdy snd. bin muscular development- 
Send me your fris: bgtik, "Ev^rlJl&lSELe 

I Health and fllrruKtH," 



/ Kam# 

jf or trriie ptainltif 
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increased production 
means 

More Jobs for 



Ini £,730 

■L-y ^ 



MACHINISTS 



and bigger pay tor men who know their work 

Tli la biff home-study an<] reference court!* tfivea you the 
practical fWtd on TnactviTusi and met-heda you firotf -bi au- 
v Lk [i l l* In machine nhinp work. Take advmntaiKE of the other 
rmm ! H experience aa fbuiiid in b-ookt. solve your problema# 
increase your efficiency, with 

The AMERICAN 
MACHINISTS' LIBRARY 

i v*lum«— lifts pa 3 **— 1S1* KlditnUlfl"* 

CA t-arnhlne-ii hame-vtiidy Esurit pnd rtfetitiH library) 

Tbb ILtifaPl' Qt machine Jihuu pmcHw; wox wrissen- (nr prarlicjil loari. 
Ir. sir-CT vena the fcieMt ilhliIuhSp rnr c-v cty hind uf inmeimie dSH>p w^rn; 
It "yhy Wplalata intbm* drl its, niNl oilier mHjebiitB Inula ilchL ibcJr 
ooenuou, anlonm-t^ m-tbw niachMiCH. H|n*ds and IcedK, tear dcfllffn 
nncl prndsKthin, jign uinl fliluma, punch and die wtJp k. 7v E ^LT.' 1 ■r i L t. Lr i 
Ini;, Mr., hm. Plainly wriiipia— fooiplcmly LllitatrafcBd— thr M:fit Kind 
el Help to tins irm-cki l 3 kt= ^hop man who wu-nra to ndviitice LLmBclL 

N4 mbnty d»wn— ipiclli prlcr-^lity ppyitiCnU. 



EXAMINATION COUPON 

McC RAW- HILL SDOK CO— Ill W. *lnd Bt-« N«W Vorb 

ScFiJ me for Brn ™rnlrwillon th* THigJmSibi' 

IJi.«.=j. [f iiClflfPMHiry I will «ri? Q r'^ llja 

? 41. Cl I itiihi l.hly until L^UF lirlH-w La( S I fl. SD 1* T«-l'L il?* 

■ivU] n'bim p.h>^ honks iMi*sii»lii- CTc lain™ prompt itnpm®fli 

write oiamiji mum fill ift All Mwo-] 

KeiliLl. ... . 1 . ■■ ■ ■ir.ir-.. + 1 + l 1 ■ ■■ ««-.«"*« + li^'“" li " i " +il “ J " 

| LhIIILU JLeIOETIH ■ ., . + r - . r , 4 ■ - - - ... • . - ■ * * h * + ■ ■ ■ T - ■ ■ 

C-lftf Mid StJltP 

PlULtlQH . . . . . . T T . T . 1 r ■■ * ■■ « - ■ ■ - ■ * + ' ■.■■ + ■»■■»«’ r 8 J “ * ■ 

^Noetic it CtthrW r , , r - - ™ . , r . ■ i- 1 * * J 
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■terms 

PHRASES 



Tin RTCHT WOH [I WHEN ITS NEEDED MOST 



The rewJuUnnjuy jproc- 
rta being made lofiny 1 n 
toe M ecu n-ai end Trades 



brinfcft a -pew Trade Lan- 
(niiuieihat cvcJry luACft&uiC 
must knew. 

KNOW THE LANGUAGE 
OF VOUft TRADE 

A WORD BOOK FOB 

MECHANICST«*iilc** 

Ww frtrS and 5 Lu dents 

Audela Jtfrw hr*;liim)ral 

l>U’£.lnn 4 rj' given yull thin 

new langnugc. It* 

cmil2L.ll over 17 Ouo 
new and^tanfkiml rirIiph* 
icaltcmui, word^pbrawfl. 
f oily c&Eita'.SLCtl unil □cCInixl 
for ths MrcliaaiJc anil 
£nrlaie^r uf TCKlAy. TlklS 
LliTtiooSBL flford 

you need » Ituflff, 

flow nGDoyi ludtnictlDns yciti receSve. 
Alphotcilrilly amtoged— bound. A Vferj' TJeeTuI Book. 

COMPLETE * PAY ONLY |1 A MONTH < 

To fit ttli midlai^ifw jfourMl# limply fill In and bimII 

«pupnn today fat FrM bunliuliirik 
1 wll return It. 



Quick! Get into 
DRAFTING now 

La am At Hoitta Front An Engint&r 

TrTlE-ti JnduiEry worklnf f-creriBhlr — tbe flleU 
fetr UJIAFTS.^IKN in Liy&cr limn ltcpI tUli 
into a bctScr jnb wllh miPrc pay hphI t*B- 
dnaCiiu:. plcaflimt wot L. I will tnin yon 
of j'diit Lici inc iu yuLir HparL 1 time until you 
atc IkiIiIIijc a bitter i^aflue; pwitSon *n 
Ikraft4AnB.n. yiy j^rtetlcftl (nUning in dmft- 
t ri g ajhij includm n -wurkilL^ luUT^C Lcl ludllB- 
trlaJ Dutugnldl Tllnoblc Oil urvr J?riklUCtA, 
ImpToriny, rtnlylSfljj *ud niodcmLwiig— &!3 
eitHimely impnrimiLt *nd profltflblu fn 
ilffl dniA««n. Write fnr fall illurtnted dc- 
erlLh COUJHH. tliJH and bofrUcL, Okre yoiu 

ENQINEER DOBE. DIvFilon CJ 37 llh«n|YllIe F IIIIppH 

^ STUDY AT HOME 

I^Eftlly trained tiku win hi giv- 
er i'm-^Umilb find IMkki-t »te- 
reim tc, bturlijiv-Mj jlijlI public 




YiOjIriua Ml, 

it ra W l Li g 




ISO, lli-PHtcr !:;>| vftlinlCI-M IH1^7 li 
|i rr l-i-Iunj. mil: L’..rC*.'rB r Jo r i; ITO 

_ b^ade-1 Ijf rr-nn L»c*l E rtin l n e- 

M&re AfaNrrtVT Mare Prestige: Mfirr Money 

Wfl guldo TTO "E*b 1i^ Sloo on, 71 tTwIn wl Iiutt-j 

diixlre; f^HF* tiTpn, Drprn wf U |i •. 

En.-iiBt«i la CT*rY wnrtAiirfc nT Uiri iJ. fi. Wl ("Tn-h 
■Jl But ratcrlw. ini-fuiAlAir U.m.lumfl l*>t l:h-i-v. I '-® riiaL mij 
L t-rn:. Grl Mr vwli-mlii-r ki>- D»^ ^ I -Yr Trnh .i:^r t-.i ^ L«W3-FbIhp NJ 
I i>Tnii< . bv<4j I HI. I. aJ™Tf|:.r ilirr. ,-.i|'A. 

LaSji 1 1 a Uilhiwilti. Dupt, I64 L, ChleJgo 

IP Oorrn i.pandPviC'r lllk tc-l Ul ■ IT H 



WELDING 

“WeldiDT laffPTa i-nani*HLl*SiA Opp'ircaeiLtipp ri>rl?nC- 
tiTpi y, [Iitr ARd ^ 4 Y«LijLB cIumbl New whort 
at new liw KpiIlLjiI £tudect frV 

TujEib* I'laQ. McnJEm, wnlJ-en-uipiml fctiflpw- Ff** 
m ieii.iL" j lu^Eit Hcrvice. Wtjw (ur lrw«'‘l5Lu-6 h 

CHICAGO TECH. COLLEGE 

T*eh. BW. M 5- iflhlw ^CkkM« r IB. 





Il+fiii LudH;. Wrlb* n ■ ■■ Ditr i.ii 
u ClniiH k'm mi n.' ! If ■ 
q™l. bi* i.Llim l^-nirJ v ■— • 
lilA ftr jrytT «. i it s hunLlI nil 
VuILkl'k 1 >J F ■l4*4a) wssLuig, 

Tlir TAWBLYN ItHOOL OF KNlHANIHlP 
XU| nidfi CulUinl. Hatw C»t>. 



Fsh IV-. b *' Hi in !■ ... 

ifllMSiu nwnurii i.ii'l 
-. h i- .■ rn Lmih. Cjjrl-H 
wj ■■ I«n paiuL 



'A'Ctlf Im.hJi 






CprrE&pdndenc^ Cflurs^s in 

Rit-10 and ELtCTRICAL f NGINftRINC 



ELECT" LEAL ENC I N EEBI NO ■ E>1 hihiJ lfraH|i vt w L_. 

jreL-:Ll ftcld. Modem, v^ry unicntaaitwL.S&. Tlirory made ewsy. __ 

AU1D E.M LLkFflE li HI F-fQ . EiUI !•!■* «NT M 'a t^dui. piJbJJE hdflriw. h>ln>K UerkFlk 

^194 TralHi t.ij Vh r.s, *npe-rtfH M Ir.fcll, TWl »M«ITi U*ti lwhairii.ii. TullWl 
OSLr l». Illktr «UF»k- p4l srr*J phi a lu 1 P>ia- £K[wnmBni Alla liiEiuibfrl. 



LOW AS JWV1 , 

$2 5 Bsi 

■rad? ei«. mm 

Hide c-jisy. 



■ pm in 



Ott iPj>4linn w _ _ „ 

tmpknd Lp > ■“ 



PU 



raeif WFkM r«r IF** Wipl** vt h-Iik-I rnlnl»il. Miiri(«t n.iiinn 

f* P| EL t LINCOLN ENO-IHElRIHa BCHOOL. ?n -P-4! r Lkncnln. Nshs. 

700.000 

people can’t be wrong! 

Yon, too , can learn Music 
this EASY way , p 






# O^er 700,0 00 pi;apl? hsive uicsLle'l aou^ 

AlC At I mtjtii' thin quick,. caBy Wity- M^cy 
h|il1h' a knr#w ode r^jte Frcnn another y^E- 
Ehfy iLiLrnL-J to pLay IhrLr fit^drkie ln- 
HlrimiPNit- Vou can, Lna. It r a grekt 
You InJira real tunta l>y Bete tight Irnna 
Itiv iiturL [ fiftli s;-raLy f cctitp «■ ■Lu-V- 

cr D ET 1 gf frtnd fur Frtc boek Print and Piclu^" 
r n e t ^ijimpip. 

U. -S. ,*ChMl or Mufllc, IF* pnirikYrlek ■14*.. N- C- 

F3euip kind mt Tetr | ptiMiTmtid Dooltlct aTi-d Pr« JVif-t hhJ Flciuj^e 
flartiEilt. t wmaLU like lu lUay <Tm (muist InitrunHnll ■ - 

kunO...,. r ...et T . T ..tMt^ Bbvo VyU llLktP.7 . . 

Addrvi* , TlT ,, f ..j .# 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING TO TRAIN AMERICANS FOR VICTORY 



EOX SA42-J. SCH ANTON. PINNA, 

Without rent nr nhlijrnfmn, ^end list a copy n£ your lK>okTet h "Who Wins 

a.nd Why/’ and full p£l r situ 1 sirs about the course btfure which I have marked X : 

TECHNICAL AND INDUSTRIAL GDUH 5 FS 

□ M imi' hibEjinrn 



□ Asp IlPn’ir 

□ Air i Ii .iHjmor'irvf 

□ A^PBbuM J U a j ! i Ml 

n ArrlkiL^rural Or-tDing: 

U Archil m.'S u nr 

| j Auks I ■!- 1 1 |j i h*- "? 

□ Autfi TschiiinFin 

!J A- i lCjiit, D AVwLk'u M f* 1 liJaiiin 
L i J-.'iJiiruiJL^ i i:jc 
H Brides lliiffiijt+nr.* 

□ C-liSinHlrir 
LI CW\t 



FI Coil Minute 



£JuM:irLr L-.u^ ijii i-rcijy 

□ A«rriisnESaE C A- 1 VW * IpI h£ 
LJ HkftHtktW-jFjrirt 

LI nUkilM N' , |^rrr-rl^-r"li* j nrH 
]i iriiiiH^ Maei!Ll;'' ii .rnE 

LJ Uni n.'.'Uj he Q Civil a*ciaw 



D A' 1 4 'iiiw! I krcp'inhlw i il 
□ r-ji.H^» mil Cau^H-jr 



f: Mri 1 -i A.'ii ■ l :il Jirkfli-PC 

□ MPf--i.Lr.Hil E-iriirm^P-rLr.E- 
Hi Minp J- 4 i. r > , ’iikn 

□ N#viR4|-U.I| 

f I t r .-L L I IT I L 1 1 I : L I-. I ~ I tr C I "I III il J HJIlC 

E f Tfimir I,! I'nl^i.I.f.nL’ 

C b'l |bil Vi ' i . r L n Ki^ LiH^riwB 

L H‘‘ il |" i l ■ i. I I 'jiiirr .\] :i tL: ipr 

Cl ISivLix. 1 1 Mend 

LT H.ilh! iii < h ■» ml LnjE 

S I in-IT" jp^mL'iiirf 

H. ]£.. iSw|ifiri KnmifcfeJI 



D r^-iPii f w.r>' EneLnenrisis 

U SHh-.t M p I |,L U.rrL 



□ Klujt LPraiEiciH 

□ SlisiiL.Mjue Ciyhi'p IVttcLU’fl 

|_ i z 5 - 1 ph.ii i 1 .! rrl ri£ Qi ^IrwtiL j. i.* 1 1_ 
fl >1 itriJll FlLUSi): 

□ Siniftlur^ I'Efe^isnc 

□ -ku i-lpelI PJoipriHiiiiie 

□ Surt^ j- iik* .ir | M M1311 nr 
H I'i Ih c; j^di'ii Lrj SLUM nii* 

Tdepharif ’iVr.r. 



□ 4>mi™.Hni? *?n3 liui r -Unx 

U i 'h I- L L ■ 'Ll 7-1 ILII U IjiLtll JLUl 

G IKwel I'T.'-Einc* 
fl KiLH-irji sii I ,» r;*-t 1 Li»c 

□ hJeciru nl KiitfiiiaarLft* 

Cl HJwOi'.* l.i^M'JElg 

□ h'.jlEk-l i r '1 1:111 Dl(»>MiiiLi 

LJ llt-al. rr-L-a. 1 1 nrlLl irf MwLhJb 
t I 1 1 1 LTl I -Lfc- U -V KbIU-IPi^^I LLMC 
H I I^ii if j 'I:ii3i ii 1 ..; 

Cl liduikhit MveaIIiji-cv 

G T i m-irihll ILT I'llHHir-n T 
p ’ 1 :vrli I JmpL 

*_J M.ti'-flPVI-'iPTlI af luViSAlllL'M 

BUSINESS COLIrstS 

□ Cdtapa !Pr*-p*nM<irr Q Firm. Y**r * 'i-l I--*-- 

n i !i>|wpimn t-hl P ForrniAnrPi.ip □ Pfffl-IK II 

□ -i IiilEiaiHin in': 1 1 h ml tplI i i .£ El •' I hlni;' 1 4 I 

O Oik*’; A LL I I il: I l SrhriHii 

O Cr J'- Ar>KXMjni.Uttj Q MttEiiKeiin* M- i Ji m Warl: 

HOME ECCJMJMIC-L COUPStS 

□ Itttme l>p^Minwb.ihe p I’th Rmhi *i|.l Cflfrterli, 

fl J'rufcB-Lij-iijI Dri**»iJi*Lj u£ h.ii>I Jh-illjuul Mittwe^iatt-V ilu-Lpji^tE 



B Trulifcp I Vr*ierii 114 

iiw VI n 1 : 1 k -. 1 1 l! 



. Vi ■-! ill 1-4 



£ Lt .1 J(_ .'- ■ l ;li! iji JEJ U i LrJ ri^h j kLuiU Ll WlKjJtll I L T ITU 



D Rldlwiy §>E fl,wr\c 

H 

C] □ S-ilmiilHfci 

12 ’■'lii-u-' ■■ r>; iii> I ^suii Jjoc Leri 114: 

P ]r-LLl. hJIOfP U-rPgt 



Xarn* 1 , „ .A jfc. ... „„ 

CiIm - flTatr uJV<*Riit iNtrli Um »» 



tL'iT-nerNeH t e^iiirNl'p -stai-J c-hj^ ii t a 1 11 fmiatf i-d’eliI I.'c-j/'o-pjiaiil.V "nr .Srh.^ifj r-i'-udF-in, ^twiiri^. l^.i^rr pil!, 

HmNpA tithfeirrt icnwt niHSil'-'i tar J C. B., ? 1 f\ i ■! ■Jjcnru U . frl'P^im. se 7 . J.'n/iCiii.i-J 



“I BUY ONE 
EVERY PAY-DAY!” 



WAR SAVINGS BONDS 



+ figeire there are two good ways for a 
mariied man with kids to help his Uncle 
Sam right now. 



* l "Qm; way is to do his job better than 
ever before — help to outproduce the Asi& s 
and 'keep 'em flying!' That's why 1 en- 
rolled for an I. CL S, Course in my line of 
work a few months a&o. Already, the train- 
ing I ! ve acquired is helping me to be a 
butter soldier on the industrial front ! 



* “And with the extra money I'm earn- 
ing as a, result of modem I. C. S, trahiing, 
Tm buying a War Bond every pay-day I 
The whole family's buying War Stamps. 
Why don't you mail this coupon* and fmd 
out how a low-cost I + C- S, Course cun in- 
crease your job efficiency, and make you 
worth more to your country m tilts battle 
of production? bo it tod&yf** 



AUGUST, 1342 



17 A 




iPlntfns.Li'jr fa -cla junrlnff for 
mnpt drnftAi-ihen Tor thp 
jail C^n't atari uni LE plan* air 

clrs'L-.vjL, fin i I iliiijj.-., ni i-jiE.ifth-.i, nfiiMlti i M r H r 

tfilTfa, tiiEikH, 3irii!ffi“H J u\\ -n r L |- *■ ihl Hip dridl- 
iniRT tmrd h sci it's n<? wonder nmt every fmod dm (1s.rtiiin 
hiLi ip n Ml- Juth. Ye*- EiiCin; dralUmcn Si r-«- needed NHlV. Tin: 
pay fa BCi-mhI und tin"; opportunities («« r ad vrmparcwnt ETtat. 

Learn at Home in Spare time 

Hi-kmii ncivf To turn apiin; liOiit-a Into h=Qe*y. I?*. 1 ci ilSfinfEK-iucn, 
Ihf cuillLeetiraR link lw-tvt‘i>^n ;t hifr'Hrn.nfiG: fttld Jill 
Jhiiijy 111* wonderful opportunities fa«r prrunrdion that 
iusv.% [Nij e 5 l[W' n^nc p or unki i-r Enfant isi n-rcdr-H. You daii'L 
■ilh'i li iu Ifaju'e your preic-nt jinhivliiLr fa.-ir-TiLri™. Ifac- -st'-nxe tircu-. 

Am Hictn TchwJ, Dept. DBZiz. OrCrti AVL at 5Blb St, China**, In. 

□rliLfanmb! ^0N«J mo F Et L- F |f|fnrin:il lo.i piper faff hDHIiI LTilll- 

3n .: I.h tuHjGcti checked ■jc-Iw, :Nq ebtUaLku ih-i mF parL 

□ nnaftiriFl und ]>c fc s1^ri 

|~| .Vocail nt in £ And Audit infi 

□ Acthiiwni^ -^iui 
Q A U rom or I tl j F.n fi I net rin £ 
h linsinrsH M li n it fid.-flltTi I 
C Aviation 

H K. I m: t rU- j L Z*i£l nee ring, 

Nanur - _ 



n Dif sel F.afiinpeirinS 

I Ei £tl SthTMjJ [ JlJ LLJ. r .L' 

G Liberal AfEh 
n Mechanical EflAfnrorlflgi 
Q Ruiliu ami TcJerhlnn 

□ Jluaifleit Law 

□ Retail Me rch an dfaln 



A JdlF+'-f-t.. 



Srjw fyou ta rr: it in Fosutliir Mechanic*! 




Ithv WcEdcr should LUraTtilSTTEw, Hatful fiDot wnlftloiaff cirar h 

Honr.bi4\ jfSmclltELl information. pofiatOF-B-AIHl I acts SMJlatl Off to 
priicUce lii b]I EmJiriLP^ liusy to read atfd lnuJnrntajid— oytf dflfl 
pasi^i Full*- IlliLstniLcct— fltsEhle cover— HutkctKkr — 41 Rflfttfy RrF- 
ttt - neo That Aiwwcm Your Questions ffacnrnttfy— Mopey Rack fit 
HUG O.K. To ETtt thte hs c , lit juice lor yourself. nrrk’E 1 copy- todap. 



THEO. AUDEU Publish ors, 40 W. 23rd 5 Haw York 

r~u.ll AT rtJPG 3 WFLPEKSCU1DB flVIefi ll> . If □fc.ciJ Cmt^cT r I vJII ismit 

|1 ua m rW-EiJ iirlVLii r uC£mrMi'|HU 1 wil | jr:LaTn Lh»btWk. 

XkrriA ^ _ 



Addfn 



Dmitwtlnn 



&J31C-I jVt-E bT . -.J- , , -mrwnm . , |MI. 




not p 1 nr □ Cnrm SA^nplim?#-, wh 



ucrui hnvi' nl cKl'ICWSi-h 

Ll-jrr. Hlcr^jUi. L? U V .;.ft pj 



FfHAvN — 

iH.Hiflnjr nrli l*. I“i •■■! ji'l - I \tV tit'-Uplf# 
jn o'; "■..ii| wlsirli jfih-HH Jntr(ri’C h ,i ii- i-ilkit 
in I ■ r i- : r lor .■ rjtrxr Lu rv . Unm, |> .^i ■ 

lift- Bfin :<-^h t^n* hcJ* iinrlc# 1 1 , 

L>^>.lna |>lvu4. imw [QA.lncH.mii ^ rf#cE. 

Dj£>uiLinrlil r uiirM biwiE-i'-L' l j.-l l t.l - 
iBnn . E"'ii ■ j’i.-i.-fJ , Iippf 3J-:nir CtIiiI . 
tfuu i n i n r . ilvuli'r nr wnl'u r'-r liiHik . 
. COhN, | T#!. 

ElldE., Elk hurl „ rn.il. 



STUDY AT HOME 

With A Chartered Educational l<istltutKon 

Cd-uPXCA ill E h Cl I N E£ H I NC “ KUrLrl r;i l . Civil. [pPlftLlllJ. 

itt li 1 1' •■ Li-ri.i, i l- j.ili. AeiciriDulEcii I, Ii.liLk!. SLrucLunili MliApig. Ilm 
il il -.1 l i .i I. JEI if h'-my. I’ptroLni-n'. M-Hrli-i'. ChiTinlePl r 
Cou rwi Ln AflTs AND l^.lkmnpliy; F^|ii^..BJi.n: Tmtlers; 



L'l.ili] ii- I l-i'Li 111*. . Mh-JlIeJl JimH[iri.»i|L'nrr; I'^vr^iiil^y; rtMTIQlniqr 1 E't|j. hN™ r 

ESrHi-lfiny; Pal. --.'ImL'c.: TI>C"I^.:.‘-: S*bw. Dn^Lni — 1 

i'ammcrcL 1 : AcwUnlliift: DlnlhemHlto; ^Ui(i->Lir1; AP:^ll,■Ml^llrl , . 



I nl ry-irnpravr I E. IncDrpgrJWd^ 4^10-1 JTC- f SKuridu n PEcud E CBiuqo 




become an eapirt 

MEAT CUTTER 



Gi^nLe* ^ppcri Th^i|pili>1i */T liimi e.it limllni 

'Uil (’uLLsru. criim da I kh-Ii :.L N ■ r>ni .'iiifcmnnL 
]| " r'l.r^, jmy |r. I'l ■ || ?.\ ml, CulChlE hp Al=ll Efa 3- S'llALJ- 
TIT’E \± t * Z-f ■ lIlmii.I cvLLlliri I'juiiif 3jiU nla'I r1rt«ri;r..«i4. 
PTu f'v mil ■■imjiicim-c y-i vSvun--J [rfu-j I r.-:. lif^N«ri . 
Plf! PAY rrian rH'il k\ irnri' r*l 

HrTK 1 TltER. Train, fiTPC l ! ny l:.rrr. Fn«r laraii Pfrlt^ 
'HHJ.lV I sr i jLb. L r .. uJ u [ ar.iJ pdh.r>« (a l.rl;. yau peb, blind. 



Nj 1 iun;il SEhfnjfi *r M E=nt Gutting. Int., U-33 r T&kdEi. OHifl 



AIRCRAF1 


r Designing & Engineering 


BllMC STUDY 
nmj-CJlTC QF 
RTAH EC'HPUr 
UF AEHUrAUTICJ 


Yau UUn Learn IQ deeaqn Cri3 planes. A Hy Un 
Ha me; Study Course; in AoeoheiuELcexL bncjU 
nc-erEn-q’ wifi] piepaj 1 * you qulrlcaE Ini a 
jab wilh. g3od pay and a Lu1j.ec. Ijosy La 
uciderzlar.dj ^la pteviauB LrrxmLng neLiis- 
sue y. Write La-day Ear EieS IjLnraLme. 

RYAN AERONAUTICAL INSTITUTE 

423 Lindbergh Field -San Diego. GaLTomia 



RADIO REPAIR HINTS 

"IntrcKluctEEML in RailLfl^ e^ptiLln; t|p«jlt Bnrt t*dlp 

I ruuhl a -filling Lnn . Cl iiLasiy n let ULpfa. 'L'el I s I mw Ip find r*(3ip 

rj-uLLH Arni iPELkc- tbij^ jji itu Lck^r. Ntn ]idn<? tiimlc, J'TlceunJy 

SUPREME PUBLICATIONS, 1IZT W. Uth 3L, Chicasn, III. 
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CARTOONS! 



FAYP aTTVXa wm Sp-^K vh> u imw Cu ftieate oitiorsAL a . 

GA RT at h ni<ii« I l.-.l ran miv .^Err. 1- TnnrH" r---^.lTanii tC i 

it iHtarti inrf nvp.r MO [lUJlIrjUbH^ All Sur (July ^ 

AfnJ un-a 1 -sV-jVfji tc-^ /rrr ifdaUa. 

RAVE BURNS ScIlDQL. flapt M r Reh 3SST, CLEVELA ND. OMIO 

EARN MONEY PORTRAIT? 

* Sn previiiLNus tralnlnR 1 nrtnlu-T»r rtifcefc- 
Anry. Ifai-fiuc ■Stii,nrl HTHteni lerirhi??: yuu. 
t>y nsniE. in 10 ximpLr, cjLsy-tci-d^Nllpw 
liiH^on.-. to rnnke f^t-ll^t. chiLFConl 

and dII ]ihane-?^.'^r iJr-iniJ^rl icniiLincc 
f ■'it ynur t-very il«p, Rond fnr free bank 
riwr^if. 

Ill Mao am Ei at Clrcla^ Roam CS1, Indlanjpalli, Ind. 

P fa in I.- b4Hin! me ti j ee br;Hjk fiiwl outline of faaaopa, 
jV4rm. r „ 
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The Patent Lhwn were enacted fnr ymir benefit ™tm give you [hmlfir- 
tion fur |Ll- featuven of j'uur invention which are Patentable. Hut 
Ihewf features must be legally and concisely set fii-rth in the form of 
"claims." This phase at the procedure la so complex that the Patent 
Ofljce advisea the Inventor to vinta**.- w competent Uegiaiterrd Pjitem 
Attorney. Wv maintain a large a bn. U carefully trained registered 
ftltwnfjB expert draftsmea — e*lHT kneed searchers! - - tn 
%rht yu u, We have been serving inventor* ftjs- more than 2U J^ura. 

Take First Step Now 

With the Intent Guide you will receive a Kao Prrc n “Tiecord of 
Invention" form which will enable you at once to establish 
the date of your invention, before you file your Patent nppli- 
iatinn. This step costs you nothin p yet may be vital to your 
HUECEai. 3tymcmbcr in Patent Matters, ACTION is IMPOR- 
TANT, Delay can be costly. Mai] 

the Dcjuiioei in it n en velupe, or 

pas Se it o fi a penny poateti rd NOW. CLARENCE A. O'BRIEN 

and 



CLARENCE A. OBRIEN 

and HARVEY B. JACOBSON 



CLARENCE A. O'BRIEN AND HARVEY Eh JACOBSON 
RE^itlered Patent AtlnrnEis befsre Chi baited Sinn PalenE 0 Hire 
3-1-M A^mi fiuifding, Wn-ihi nq tan. r &, Cr 



Get Expert Advice on HOW to 
PROTECT and SELL Your Invention 



"‘Why I thought nf that years apn I" Haw many persons have as Id 
that, when they found later tlmt somebody elm- had thought of the 
same thinjf. had It patenlecU Bold its and were profiting from ct V 
Too many, Had to Any. Three unfortunates did not know what to do 
about their invert I ion#, in order 1 cp prelect and profit from them, 
hlunse thought elaborate working models were necessary tu m^:ure 

JL pulKBl-uLlufM felt tbrir Idea WtaSn’t- "Wurth much / 1 They J*iJ«l 

to realise llml a jcoiul practical Invention* plus prompt action in 
securing a Patent, and luxating a buyer or a good market, have 
proved the secrets -uf Huceess for thousands of inventor*- 

Patent Guide Shows What To Do 

Out "Patent Guide for the Inventor" sn^wyrp many important 
r|U lotion* rem yarning Aba C invertim-fl CnrmtAiitly nak„ It tells 

v. .hat faetfi P d.i?iflila P drawings, sketcha*. v\r. are necessary to apply 
I Ml - ft PatenE. : h«W to protect ynur inveutiun through dated und W Lt- 

np^-ietl disrhieu ri 1 : hnw to do th Ml AT OX CE In (HLfeMUiu-Ll your 

righto ; how i'sient Uffice Iteeords can he cheeked lu determine 
whether the invention is- probably pataiktablr: before filing fees need 
l^e paid : disc us sea eoaU Involve and a practical way these inn be 
jiaid uri the applteatlnn pFugresMS. It tells how some inventors se- 
cured financial hue-king : buw mnny simple inventions have proved 
large i li mine rum. I successes : how I 'aiuiitH cqvirrmjf improvements 
a 3m i ean be profitably utilised arid niarktitfil i tHli* count less other 
facts of interest. 

Why You Need Expert Assistance 



HARVEY B. JACOBSON 



tjet Him 

FREE BOOK 



"Woirhy of Your Trust'' 

PH * ' i ■ ■■ '. ■.• r r -:J ^dl-rhl ftHrrnry* 

21 H A d om 5 Building 

Yr'Ut.hsnqEnn, □ Cl 




Please send me your ^R-l'age ""Patent -Guide for the 
Inventor ' 1 and yuur BpcHrially prepared "Renard uf 

In^ntion^ fi>rm KHfZE. T"bis request dees obl[- 
gste me. 

Xnmr 



Add rcBB - .... .. . . 



IMMEDIATELY MAIL COUPON TODAY! 



CUy 



Istnle 



A 



iFleaEC- write or print plainly.) 




m 
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Dual Teapot With Two Spouts 
Pours Water and Tea 






Actually two teapots in one, a server 
now on the market has two spouts, one of 
which pours tea and the other hot water. 
It provides tea to anyone's taste, permitting 
each guest to dilute the tea as desired. 

Thermometer in a Stirring Rod 
Tells When Drink Is Cool 



You can enjoy 
chinking your fa- 
vorite beverage at 
any desired tem- 
perature with the 
aid of a glas^ stir- 
ring rod with 
built-in thermom- 
eter. Most drinks, 
particularly those 
that are carbonat- 



ed, require a low drinking temperature to 
retain their life and sparkle, and should be 
served between 45 and 50 degrees* although 
some prefer them lower. At about the 
middle of the stirring rod is a green spot 
marked ff Go. p> When the thermometer 
spirit reaches its center, the beverage is 
cold enough for the average taste. 

/../ a. 7^ 





winn me same effort ordinarily taken to 
cut one slice* it is possible to cut four uni- 
form slices of fruit with a four-bladed 
knife. The blades are parallel and spaced : 
evenly, the forward half of each blade be- 



Fruit Knife With Four Blades 
Uniform Slices 



mg sawtoothed and the other part having 
a knife edge. This makes it easier to cut 
through tough rinds and aids in producing 




* 



better slices. 



\i 



iCumfir^L'd lo page 24 A) 
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>*",KS SS ” 

ELECTRICITY 

learn Without Hooks ,n 90 r 









Electricity the mitth.Lv prnfnr behind Our Vic- 
tory Prnsnram. Trained Electrical men are nr^rlcd. 
PREPARE FOR VrU'R PI. \C E t : .: . 
i i ■■■■ s'. iy. L 'Loiirti liy Ita-liiq" in 1 1 ui+ts, \ u.l 
tlnn l t need mncli itmnry--> t "1 P finance your 
tmlmnit READ EVERY WORD Ob' MY 
MESSAGE OX THIS PAGE AND SEE I TOW 
YOU CAS DO YOUR PART EITHER IN 
TJ[E ARMED FORCES OR INDUSTRY. 



How Can You Best Serve Your Country Now? 
How Can You Best Serve Your Country After the War? 



IF YOU'RE DRAFTED IF YOU'RE DEFERRED 





Everyone crinsLoL : rrv* in r.ur Armed I- -i es . , . S >uk may 
ba t::r> yostnp P t < .c 1 _mi ^ i • ■ old . . . others wii . dependents 
. r „ a fid others uiih nmiili .1 | il ’■■:.«■. -A lieiivt, Li v-i i.iisnot 
Kt^T. ddtt t fie dli»Mink|;i s : I , 1'K 1 'M I r» 1 i 5 n , IP. I l-<A j iNlv 
WFTI! f 1 HOPEH. THACM X< L I AX < K R V L- IX WAR IX- 
131.' 6T H V . . . turning ci > v,i uni i..,u-iiil Ami ft 1 - 

mpnilufj Electricity in w-ir <iu>e i- i.illy no liiii*rcnt 

If mu ivl-flccri-, try lrl peace i.inii:, After t !■« c- w <r y-.i'll l« i an 
.lI I-. it -hi n I SKILLED ELECTRICIAN rt&dy fuf a utiuvHmy 
Peace-time- job. 

Get the Facts 

T ri I ■= ^ l.rirtL l-s 41 y» irn cl 1— rr.yrr- tr.Li n In k i= te?tM and 
prove]:.. Msifl tin- eh upon PeilI let me send j'uii [fit: 
biiU, free Coyne book. Tlii> does not obligate you. Su 
.i. l at ujilc. Jnat tLu.il coupon, 

YS.™‘ COYNE ELECTRICAL SCHOOL 



500 S. PiiuUnn 5t. 



C2-JJ 



CHICAGO,, ILLINOIS 



II. r . l.blWIH, l i r+-U,:m 

t:fiVM-. 1-1 tXTHIcvi sriHUBL, He E »E. C2-IZ 
iill'fl S. PnuLknn St., Uli I l III. 

s-ei I, mt! itiur Free liLioh Hid it l f cph- ubuof your 

C I I tkiL-l p mi.'. 



XA7.tr. 



| ,\OPKLf^ 

I 

I CUV 



>iT AT [■: 



If you enter the Army s ii liidtied elrctrfesi man, you .ire 
eligible u apply for higher rating And binder p;iy. In IjolLl the 
Army ami the N'jvy, ns Led ri-.uil W- irCcra Imltf mighty 
i-icL^k. it Lu'i i ii i ii !- l iw s-kiKcrl lvfevirie.il WnrketH 1 ■ • ltd vu .1 

job* lel livilviii life, AND TFIFS IS IMPORTANT J Tliclfts 
will W :■ TkEMKNDOrS NEED for Enrirntf t'k-rtrir.tl 
men n tier tin- wpf, ]iy jLuMtiuu y -ur (electrical Trim inn 
NOW. y.na will \ K T^-ly i-t lUO I^Y, LUG TUTUEUv 
jop micr >-yur sendee fii 1 1 *. Army is over. 



CnyiiL" TiainlriK Is EASY. PRACTICAL I 
Yen i ] . I ■ AKX 1 !■ V DOEXG. No d ;!! books, 
N'. ■ LdffljTiii s I Ltrt.-. N'-i ri.iiiinci. JIejii'i tti 
lack at money ><ui. Ymi caci £i-t 

train Euti first Ihcn pu.y In easy 

mofithly paymeu i ^ kiS i ft J yuo arudiia to. 

If y:;iu n-i^iL p:krt-llmO work 1 “ fciirlp OLL 

With Ul-iny I. ' 7 l 1 1 ■. ■ L ! : ■ l -- r I'LL I dp b^'LL a'vl il. 
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LiRbft' E^BRATf UE-ilft' 

vf *f 

. r i* 5 tiL fXKJWL 
Eiiimin EUdSu^f dHnnrt 


il 3 ft*ffi r UEEAfar liBMW USMRir 

fvcwL &«nw PFunru ftwmi. 
SKmcni "ikiett aamm aitiurt 



Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 



Are You Eligible 
To Bug a 

LACO? 



5* 



LITTLE BLUE BOOKS 



AVIATIONS 

MOST VITAL BRANCH 



learn CARTOOWNC, 



JWbS PLASTICS 



Thome STUDY-Learn By Doing! r 

A I. ..f pM .. .d.’ti' I; i n i n i n n en AelUR* I n <■ Er n lOtil tl f«r- 

uy fclip Mhcoe. you Iof wlII.i»>hhJ 

p-dih.unnF with mA^-l ' ; „ r !' ''V' ! T 

i-C**' iJC* 1 -injl nrpair IWH-ITC far CAT A L,EH3_ f™*!f ■ 

FASTtflN AhftCRAFT IHBTRUMEHT SGMOPL 
"The Ur^fi! in Til* Fas! 

H-J. lie N- hi^kA. Av-E. . JcrMy Cit^d N. J- 



Wfrat abniit rnu r fiJiur?? wur. h fl|i«c n>t1*vf Purely n*u Htu kulti 
wftn Jr cniiLl nnlAl [ft HE;in<l ril ISL1 }Cnnw JmiUF Ifth thnfCiMfillltf ' ' IWC- 
laiLl-L' YHiUFtHIlJ for JoUh ilIhillJ. Tft -dE> jltfl l hi:? thULiiiJIda O' BPeu 
bLiVf u*pl 

The Croft Library of 
Practical Electricity 

Croll l.iheir^ Lf ■ rc-ir.pItL-r riKUlfAl rdurit^r. ll ■ founded 441 re»rLKr-nn 
SD Ifh" ■■! *hir|-mMTH 111 TVf T HI G T 1 “GIL *ViL, ■’f -I ■■ UDK I L ^ : r.llfl 

■TUT^r U toefr maLh fclin Lind ill lin. 1 j- 1 HE & >J e> - lb?** Vijii 'W.LnL. ^KILLi'i' **} 'I'hL Lhr 
Im^ncf i-irfi ■unilpMLi.uJ iL. ycL M.' «-u"d. — ■ i.lmn-iif l>. LI. v I ll ■* Em? '■ ■'I- f .- riF 

SC.LMii liLchU [>.i.l pJ«r?rfc-.U v:,iiin bud Citfi>#.ri fired?, Udli y<¥i tl-r llnn*F 
vmu in I'd L ■ I nc>v hPhi^L Duo-pirp, Kr^rtUH*. «J ap fcl 1 i r p "-i cfflmmuftAlurP. (ri.r.K-rj’ii.riF. 
rvaucu. ■ H-lte-hHftM'ta. .1 lurlliiiLvn lyFinii.p -dwtrLcmil I'lftC-hlnF:’. -nl cyF' >■ t'-‘ W ■■■ 

■ =-ini r-;r ] i k 1 1 1. mimI p.jw?f — wirini nf Kiibhnl LuUliiCI — underwriter. and. II' 
TMijt«MlF— llhiinii|--.u-li li- itJ mut.y iilifcw— tlm rnoM lmppa*#d ii.rl L---I- -I ■£»■■ 
ini li.miM ind dime EffKLJ. 9b J -now EH il-s- m. RumpItU «h. lrUHl eH.::,iUnt H I-j 

No money down — easy payments 

FILL ha urd miU H>* euuvoa *Urieh?ifl aad hh will Hhd vq« *** rntl1 * M ^ IT jn yL 
rjiiiEF fur L+n >1 1 1 f‘ emmlmi l fcr- *.t. *„prn* tl. Wx L*k? nil Efir' mi ' on nMum# W gMiRO- 
Einn. If jMd^Hln bn kwr- Hit t-Wki. -nil lt«an Uth d i bah.r -t i L UlH rile 

nl |i.W i muD lb. Stbf J I tec c^uF*r- W 1 1 W nnd! pcc lie l-ir yourifU, 



EX A AT I N A r rox CO V PON 



MirG HAW-HILL BOOH CO-, J 3 fl W. «nd St., N*™ Vorh 

J 1 — Lrn Ja>*' E-rim ^.inptnvil i!w f^nfL »[ . 

T ¥¥!*■. II IKEiprf-U>l'' I fflll HF^lI 'HU t-lflfl If, t >-dfcy« tud V l ( 



f > n ^ rn» tar Lrn 

F-tn-ftwiE*. T 

liirin^Lly un iil 1 1 ■ p pn 
rjidi.rir.iri. iTo 1 



nriP. ... flTMn'Lv pnl-1 II n.u *-ni*ri. J ^.11 r«iirn th^ hwik* 

iufb ai-riritiBl itilemint ■■■Is* pl*ltil)^ intf ,n *H -IlnM.. 



Ndiii? . .. 

Jinm- Aildriw 
Chp nnri JJt*ie 
FmIeIc-d 



ViT | H-F>-nri:i I cJe-CL-nflt- AFhi «Tum<-r>a[uu , k 
, . i h: -lrn. i> | ii ri fcr i - JXiLVi Tfll] j I 

rwifiiL ■unl'ClU’VMl'ly cillclinili Von 
SI 4 <. l ri liar niM-rlMH. I . i ■.- k I ■■ ni Lr » Lw Ii‘i 3 
yi’iiu Mice- w-lh y-n-ur tj+rf harder If 

«injy nie jiiJiiL-J. Gtt k-L-Dily novt Sot :niy 
< ini riJi nsy — riwlwt yvU* 1 dp^h- 

Thl?- iinir-'Pli'-K « ^?-IJ-HEyn1)F cour-or 

iHcirlu-M VOia HlriLiliSr-qui-rb. !=H i-L h k c*i |r Low. 

prlrr ^:i|ihf:n-l-i I- I..; a in. ran EVi.nl rjr yiaur 
money Ixiek. FRKE DETALLI. Wtiec LMr 

NLLSON CO.. 5 QCt SHED MAN . DCF T. 



T<4 MrlPlsorw liuvr tsi.'ftiT 
u . c . i ■! i‘. ■.' Il*E I LJ .vi ! LL .ir t !. - ■«.■ 

HirvE^CbcUten , , ■. i i . . j . .■ 

EjOIiO '.ThlTT- iTetiveiy Of llll hP 
fenb|T^|i , i nrflFT i • ■ !> . ■ : ' ‘■Cm. Hi I -I hi i n 

Inp- IjACfSsr N-iiw mi 'i> imii y-i nir! lLn> a'i'n ■ 
Eiiti ;■ yoUi'LL I lfco. FlftltVT laNn-v) <Ui I HT> 
EIL4ITL- ltmi bme file irwim. 1 1 - -t ia|i rhlm-rw/y, 
WfcUWUE a it- IL, $C U-t f>ui :rni4;i\ | i n l fRilk. I>hy 
filler- ■ 1 1? pt'ii i!a‘i?l . filial- lyiM- = i i :■• I - 1 !hci<iv%} 
h - 1 1 1 it. i i -h vi-nr furtTOj^ fay sul^maiai- -nil-fFiim- 
kup. ktuli'E-i Ijrorioiniai I . V^i 1 ^ Juw pneed hijJ. 



WRITE Fli Trer Book, lull details, Ft-w 
1,111 - & yrlsv-s ji-nil IacEs about youe eki[ji- 
b-iiitr l» buy. send Tqdavi 



LAGO Oil- BUHNER CO, ll® UhTlDtl Alrfi., GriSwotri, lo wa 



fPtecate 



AI Btmn ICTIIMiNT S 



1 -4-EKt I ll I-- ■ r I S 1, r OUT Troll cifutufiyft* 
TSkDUittuidH '.if tnirpihtrip, 



HALPCUAH-juliv$ to.. c 41 .ii vgM F Bcpijj 
D^bh M-ftBfi. *1 RAH ft KAN^Af 



P|3Ll![|<]jE] OppiJll IIElitLI-.i. Pr^ENlfD 1 R ^TJElTIf 

tiTiH", lilswiy plsm. Ko pttfrioua exp«iii?itra? 
iwtsk^j cftmreum school educflTlQn Bumcisnt 
f^iinrl Inr [rifi! TKii.-i.jL-l ' l li]ipi , i| , iinLlr.i i H In Ptici- 
rufirup Isj.'”, purcJtuLua und ruijiLlTcumuts. 
Am ct I con SchooT of Pliotos i n phy 
1 a 1 5 M i Chisa n A vc. , Dt M l. l ast. Chitafl* h 1 1 ' . 



Lsln PlasllraT ldl bwartuaitr. i-iiLrr ■ PEW Iri* 

riunlry. FSlriUUj Hie *£irif!v male *1*1 1 JL*-. Mlul^fl ltS d€b>?n 
and LPnMraE(HFi- "PliAiiLi et ifcnllinE. profit* Vk,imrirt*ded. 
Uim tiom\ Fir it P* PUf in'fh 

JVudy And Id*. flUTJfJ. Wpln Rep:. M. Tudih! EtiW *1", 

ni 



SCHOOL PLASTICS 






rrr 



I'l'j:* Ti;[AL rnsu In on your ^ri.^n of hunuir- 

AT HOMs:— ITV Sr a ii.. |inv.' fuia[ \i ko monryl Xn om- 
pCThf-jit* ih'mi ii - 1 03 hi nrL- s\nU ; t«la^ for FREE LE^gOTJ. 



niflll'.a PQfllTMNI. 
MooN Can-BarlOOn 



No i - *"! -• 1 1 l. p iit Ir'l'i. 
^rhrmJ. a3ipt. 



study 
i-AKGE-r 
tirtft — t 
I'JtKTec 
r-jcnls. 

AMERICAN 

Pf irt. aO-AI. 



EXTENSION SCHOOL OF LAW 

X Ca.»t Huron Ct., ghl^^rjp, fHI. 



S' 



BUCH 5 TElY 4 rMtE>GALF 



AIkiijh wrilc your name and full address 
clenrly when answer jus nrivcriUcments* 



Sliftfi Courses, inrlud - 1 

i ui£ Wm trfiHcfl. ejffnrrNi dfiy ui I 

ovsiitiLE. S- tft 1& wtek DfisiFHfifl | 

cuaLLFy you. fnr Tvi.-u'iLltuI Jobs. I 
Full ?hdp |-:i|iiipirioUl. ! 

lin^sccttpJ InhtTiKtifin. I 
TlftflfniLlftrici. I 
fipttifil FriTiicg™. Chxck y-ftuf l 
lnt«r*pt^ on coupnii to receive I 

friJC littffltlLK. I 



□Almwft ConsUnpr-non- dWrlr^ims 

□?. B lu-hlnlsL DTool and T>Kc MakLnR 
□MihtThlciIlmlI rTL-ErLfi I ucrrlnp 
I][ijrHr-l J'ininsM'-i 
□ UlMi’t ¥ F rr--<F.TiKlinnriiiK 

□Mcehnnle-ftl nrnlTHiix 

□Auld McehEnJc □'fnlkin^ Pit*nipw 

□RjClriEKfMlftis 

P'l'Clr-vLilnn jin<L ItiLil^i ^terlliLi i)0 
OAKtllKftunii [^patllni; 

CAniLiuiiK WJndlmt DFErcnriral 



MAR COUPON 

1]£H Bf?lfiinl Avu., DcfiL F. \L 

Ulftokkm. Yurk n, Y- 

Mabir 

AddrPM. . 
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POPULAR MECHANICS 





TRI-STATE COLLEGE 




B S. Dcmnce in Civil,. DlcutricHi, 
■ Moc hi in- scii-1. CJ-ieniEitaJ, J I. j l •- 1 □ >. h , 

Acivinaiitkiil EtigmeeriiYR- : Unglues* 

AiliisinletL'fttlon. Aceountinff, 

Lil fiiiL L ^Lcncc, Short diploma coll rasa 
l^t! weeks .1 in Surveying, bruftinw, 
SfriSn-Hl 3 J Tf EI--TI rurH-irj-' DfrFmFLshent fo r i Imjh..> 
who l:ii'k r-wjuirfd liij;h si'iiim] iviirl:. 
<"ohrnO]>'jlliiin =-rM*nt !■■■■■ y, Apii-row'! hy 
i'm I A 11 n?n; •< n i ktf AdrahhiiatmCiun f-jr fliuht 
Inilninc. tii-hlin^uk-lLF-ii for :J : l- 
<ff]inilr;il N’Hjuriwis i'-NcHt-r-H.-prilEiil.-: pILcist 
sSifi year. Tuilsi>n. l\v\nv Cb»L* 
low. 9 N>r*nzstf JIu^iIh full fur Gftjhnrr-rs,. 
Mfmu.niJ fcNr r rjui.i. il r s: ■? ■!.'<.■* J.:+ H'lnplv. 
llnicr tap(.-r Jrtn-. Mii-fCli , Junt!. L’jiL;iI-i>k. 

4fl2 COLLEGE AVE. f ANGOLA, IND. 




ENGINEERING 



TIME & 

MOTION 

STUDY 



The Vital War Profession 

) Hfiii* Ull I hr |'ni I k Li-'li Un> ■ mV I :>■•■!■ I ■: ■ m<l 

M*H|..n|.. I iijHfui .f.ii.-v' u.,r 411 inl.uudvn, 4 iiuunl > —1 
aAfiiMatal Mini ki-En ' far J I !"i pnpjiM VflV! V n pu,y j-iJi-s 
tw^i: rniiiL'-a : . 11 m |.< ■■■--i.hi 

I 'i DUST H lA I I I frft EilWD, 4 QDD Hrh n E !rn Birj . frl "J r 



Bin Pav,„ AVIATION 



E-H.ni ; 1 ftO ■ w£. ';! I'ru-piiio NOW 

:.= ilii. Litre? In C^vcrnin^nt AppnJL*d 
S' h?ri| Eur hii;h ]?;<.>■ ]►«>.- i i i ^i\ J.SSbXTlA'L 1,u 
* : .ii i- Hi i- 1 E=l- . PEIst f|i«HL 

Irittriftllpr, :iu pritfiPnivir- 

•fin v4>iT niinnr LicVlli.'-ril AlnO^fMZ nif'ij tmiSni- 

Mi>i h.iiiifi ;||| Akf-r-nft l^SIltCiOr. LKSfl A^r- 
‘CrUft Fiflory MMc;hrtii|c, Khtf i^miei.'I i »L'.i -r- 
I II Iti 1 ! L- in 111! itlfEP 1 1 tr I '5^., |t:*i«| vth 13 

im-ii diH^-ihl ptimIusiU'-s hti luri'Mnn Lpu-mlI i ■ «t« ~ - 

WRITE TODAV to* I rdOrm* Uo>n 

kIuILeir: wliLrh fHPLirsc Ik^I . i i L _■*: you. 

LINCOLN AERONAUTICAL INSTITUTE 

598 Aircraft Uuildin^ Lineal n d Nebraska 





JUST OUT— FOR THE MAN WHO 
WORKS FROM BLUE PRINTS 

"Th^ Blue Print of Today In 
the Machine: of Tomorrow." 
AUDELS ANSWERS ON 
BLUE PRINT READING elv- 
ers All of f>lnh mdfiKtf 

including AIRCRAFT £ SHIP 
BUILDING— tells How to 
Easily Understand ‘XVorkLnj 
DflWTSTtEB* 

What 1.o look for first. Telia 
vvlnit- c«ch Lino And cswh Sym- 
bol Means. The relation of one 
Ym i"l 1 u ii n ntTn 1 r_ Hnw to Under- 



tBBB 

^.FOSMMi 



^lemtl SeMe? & SbocifkhtiOmi. 

y I How to Mike a Sketch.. How to 

:--r? v f-C ) Wftke Elue Fi'inta, A Key Eouk foi 1 Every 
-i- 's'- / Mi^hftnip. Builder & Draught fttnail— 352 
/ '1 L ■' V Phms— Ifa New, Com^t-nhcn^ive. Fully 
Y,. *., I i Illustrated. Uive& Short Cnta. lIel]ja H HSuti, 
f/ r -^ Suerge&tLona. Questions and Answers, 

i | ASK TO SEE IT! <£+% 

' >n,To (tut this os si stance for jourself, JF 
Si mply fill in and mall co upon today, ■! 

W*fit2SrJ St^HevTTvrk 

m*il MODELS BLUE PRINT READ I NO >'PrlGA 5= ■- Ii S H!l &Fa CH3d V. I 
H'+ S 2 ?n ttl Hie fil-J-lv^L tiiliufvihl-H I wrll icEurnlliL bLifrk. 



ham«_ _. 



Occui3^ti?r_ „ _ ^ „ _ „ , _ _ _ _ _ _ _ _ „ 





II! yau 



VOLIt TIME TO A Cl 1 . 



These two valuable 
works on patent pro- 
cedure and commer- 
cializing an inven- 
tion may be worth 
hundreds of dollars 
to you. They tell you the 
to take to safeguard 
your idea — advise you 
against costly mistaken — il- 
lustrate 115 mechanical 
movements among which 
you may find just what you 
need to complete your inven- 
tion. If you have a worth- 
while idea, by all means send 
for these books today. 



SEND 25 fi f t orh°“ 

Send 2-‘c in ctiin w fl-tamjra iu c*ver h^ndlinfr c^ficn-ac- 
Wc'lS imnvcrliBtoiy send you these Iwn hooka uml cmr t r e^n.ilnr 
"Eviilrncc c*f In ventin-n'^ Kludy "Psiti-isi T h i'i i-t i-c t.ici n *■' 

'. ;LrefulEv . Yoil'JI lOntTL Cl i li t Ltiu Iith-L z. > ' 1 1 h-lirnjld tiike 

i.-, L ii ll B-l'Sa I'Cli tcLh<iR uf J tiv4.-ntin]n IullijiI: 4 . in tlie 

UnLt&d StAlea Patent Ofl'ice. Our search fee ia o-fil I ti a ri]y 
4 !j.O'-J . Your 2 uc earn a you a credit of ft.'lfl egnin^t thin 
rcBular ch^rpc. IJon’t delay. EhcLu^ 25 c f&r these two 
bohkS trjrlny. 

USE THIS COUPON—^ Wqw! 




AL-Hr&f h in r 1 1 ^ - jour itam? .in*i full rl-p^rlf «K’ n 

u n --v.-r i idTprilifn^BtLi 
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A pocket- 5 pic ligflklDt of help for better pictures 

NEW G-E PHOTO DATA BOOK 



TELLS how to use your meter to get more out 
of every shot, 

* . Lo w to mu ke prints ami enlfirgements easier. 
iB |iow to iiisLke metered-flaela .diol.^ aur| JiOW to 
control photo bftckgrountK 
GIVES in handy p compact form, many other 
helpful facts: film speeds* developing formula 
flash exposure data, Fifty cents at your dealer^. 
Get a copy and get more out of your picture- 
taking. General Electric, Schenectady* A r , F. 

If your dealer winnat now KiipjrJy you wifcb n ft-E ■pipp^ijpe 
mtttr P Jit-re's tlie mi^u: MaAciiab nod frirUji-L™ wt b noftkd 
to nhjJiu^ fi | ui.i 1 jntTi t tor our Armed forces and ^ilnJ vl :le 
ioduhlTit^. Oitr^fTiitLs aTe J^aOdf uipend? 1 !] to speed VICTORY 
f*i Lhu L'uiled NuLiu-iu. \\r fcnmv y*>u’II tiudecstfijid. 



GENERAL ® ELECTRIC 



POPULAR INVENTIONS 



jxfa urnome 

L?S7 (Continued from page 20 A3 

Cone in Scrub Pail Wrings Mop 




Do you want 



..to go to College? 

. . or to enter a Profession? 

C£nc* cij A ccEHFmnsi, ArcnttctfuTe, X urn* f. Dentistry, 

Teactyine, .'-'r.fJuJ ll-'ijrJt, TJi .tntjmtAff, ficaitfu {^JfaiTf. 
GpfOmtilv, E robot CtiiJopOdp, lo iu, M£di£irHt t £t6.j 

. . or get an Office Position? 

To [jet anywhere, you jvractLeaUy MUST ilrjlah il'mh Srlio*l 
riHSI, You ran cemrlefco our KLmpiJikixl iHigh -Ho bool Ctounw 
Lu HL'A 1-L li- Lime nl- lit? cue, lik FAST uu yulir Lime uluJ iiljLIJ I St-ts 
percDkl, Equivalent to resident e-chooL iyot.k — prepares you for 
COJlefie, JinhqirurL'iuiiimjij empilDiLlUm. huiliiL-pv LfcicluHlry, 
StJiDUiija iems rumlabed. Diploma, Credit lor tl.3. BuOJtcie 
already eomt^ted. ainglo aiihjirTa Lt desired. V-nw tuition. enmv 
turnia. American Sc * do I. CM cairo, mi. ififlT — etKtoraed by etuiea- 
■ Mira. l'LLiiati jour high school education NOW . Write TODAY E 



High School Course 

at Home 1 



Many 



Finish In 2 Years 



American SelweP, Dipl.' HO 45, DtimI Avt at Sllli lu CMcm HE. 

flcnElrimen; Pentf me Ml F.R mfnrrniL I Inn oi>YFrhik r fflrfnlal ITillU- 
lliK Eel mu rlirvltnl L«l-Ih?w . Nu OtillsaTlOb uki my part. 

□DkCflOl fi-O-gl n etrlfig 
CDrurtlng iljii.I DijspiJii 



nilhe.lt School C&u roe 

LiAccouhTl»d unil Auditing 
C^rtliilt^luri! und HkillJini 
L A LII1T TEHlt I VL l j\ il.y.1 II KCW I Ik It 

rHuslni’m MBnn^mual 
[_; AvijMmi 

Q Illut' E 1 1 l u I EnftinLTiJuA 

dKlec. jihI i:^s H L-f f I K'.-r ill k li n 
□Air Cundlt lunlnft 



.lLlbrrfil Arri 
□PrlvHtr k-ovtATj 
□Mcehilrikil tfrtfltnccrlnit 
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Built into one corner of a triangular 
scrub pail t a cone-shaped grill saves get^ 
ting hands wet while wringing out the mop. 
Most of the water can be squeezed out by 
simply forcing the mop into the cone. 





More strength 
can be extracted 
from tea leaves 
with a tea ball 
having a long han- 
dle and a plunger 
that squeezes out 
the liquid. Press- 
ing the handle 
forces u small disk 
wi thin the ball 
age i net the leaves. 



W HERETO -BUY- IT INDEX OF FOPULAR INVENTIONS 
Teopttl holds both tea and water ... 50A 

FEciy F. TrAUntt 1 A: Asiittl&tfcw, MtrUwindjsc Matt, Chicago 

Stirring r&d with thormu meter . ... 20A 

The OJiJo Ttueimojiwter Co., Sprlnafleltt, Ofiao 

Four-blfldo fruit ImH* - 20A 

OcidbJftit SUtti arm Van Bu:tn ete., Chiuanu 

Cflrre in pbil writigs mop.. 24A 

M&rtfian FLelil &. Co.. State usd WiLshicurton Ea., -Chleavo 

Too bull with plunger 24A 

Cayaan Fine acott & Co.. Slalo helJ Motiroe ata., CJilonso 
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t&vir** 1 *'' 



Los Angokt, California 



Opportunity Ekns-V, 



PON FOR LESSON £ BOOK 



REQUEST FULL DETAILS 






*TATE_ 



Get into 



BIG OPPORTUNITY 

FOR NATIONAL GRADUATES 

Shortages in trained, skilled men run 

Into the hundreds of thousands. One of the 

blftCu-sL lLL'LlI;! iu Radi?! with Us sn:i:iy fascinating 
briLnrhLia. War-time demand!; fnr Radin men nra 
-iierae-ndous and will ucmLinaa unabated niter the 
war. That's irn3j-1jrls1.nl in yu-j, You want LmlalnR; 
In & field chut will continue La ndvunet. h'aUnuui 
Hclifrols ofi&ti you £ time-l£u-Lfed method of Uncnb 
Tmlniijlf which bun helped thousands. of men. to 
Liiure pnV, Jin.il unllmUc-d opportunity in the grow- 
\V\C RADIO Industry. You cnri until. illy ntapt earn- 
lb S|jare* Time, eren -while- yon are training tar 
a porjil pii| 1 n r 1 1 h j r- r job a/- a RADIO Technician. You 
nr-s-il I tli i 1: i i |i , NnlinnnL ran definitely help ynn. 
Simply *r-od the Coupon and we will mall you a. 
I’ Hl-l.lv SprHni^n Litis son ; Liiii Big OffFpuTtuni Ly Rook 
i-;d joil -rii a Juilge tof youra-rlf just bu-w you ear he 
helped lo blffSOP piiy And ft Lite Garter uE $ucxou. 



MEN SUBJECT TO MILITARY 
SERVICE AIDED BY 1 SAINING 

IUnd Id Training l.cliw 
11SH, 



ILICI! EC-L i’Stni 

i -riy Sn -war j-itv- 
lrc t 1-Si-pv sunn ellg- 
Lhli- for kuttLoc rimijirt 
null .iiunoiL, Many 
Service- Dim ■l-O^ en- 
rol I -I'd. 



Rn gar dir sc 
nf your 
»Svp 
ft)u e#n 
unroll 



DUPLICATE THE SUCCESS 
OF THESE GRADUATES 

WITH U. S. GOVT. 

1 " V hay* In-on jHn-i-ai^i by NJw- 
U. I'odcrnl Cmnmiin lent Ions 
Canuvitoslan at m REaKIng juilsry 
«-'f *1000.00 i'tr y'-ar, thank* to 
riatkaiLDl Training - ." 

PRICE C!. CjlKNFIt 
tf-J* buffo, CoUf, 

$3000.00 PER YEAR 

'-■I am mnirlrd nryvr.. Just polng 
fine. My piny LhLs ye nr la over 
Ih* SSOUtf.OU ins-iTk. 1 

t.eo nraoHnrRPK 
ia »(■■*. Ilt- 

WITH BIG CONCERN 

■’I pet n Jon wLth Inl^mnl len^L 
Tel apbono & TLuitL-n- Co. Tf* a 
E&tHi. fcir*b«h( Hulapr EWHltLnnr 
liellKhricd wllSi your tmlnAnip. 

&OUOLA5 hTmE» 

JdmDui. y. Y. 

THOUSANDS GF GRADUATES ATTRIBUTE 
THEIR SUCCESS TO HlTIQHAL TRAINING 



SHOP METHOD HOME TRAINING 

fully qualifies you for bigger pay fobs 

More than ISO, 00 0.000 TD-diOA in iwe P TKty n*nd 
S^tvl d CJ-L'er 8 00 Qron-dcuu-ti ag Sludia* em- 
ploy trained ttaHo toclLftleLuns. The movie ijuiuj,- 
tiy and thousands. at theatres. employ Sound L.X* 
peris-. Factories arc adopting audible address 
jiysptsma, The Alp Lines- ond GoTOrpmont pood 
Trained Men. Here is your u-pportiusLIy to |peb 
Into a pern^ntntp iiroritubk- field of e-njoyubLa 
work, 

Sfep up In fifftf 
Bm independent* 
Insure your auccdiiI 

K«ii yo«T present job -while 
le&rnmff. N^tionAl brine* 
yow the piwc proven instruct 
tioh metbods as ot th-o 

School, N-0 -doll lent, bunks. 

YOU GET HOME TRAINING 
FROM A REAL, ESTABLISHED 
TECHNICAL TRADE SCHOOL 

For 37 years National Schools Jm 

trained ambitieui tnen for Top Pay trades. 
§r[ujLtcly behind JOU P-re the modern, coirapteleiy- 
c-quiijped Traluinj;; Sbapn nf Xjitlannl where we prp- 
Ult And prove- nw ry iiLeipucilcm gejit t(j yuu. Every 
phase of yuux IraLuifig in |Hf-ri44-a I ly supa-nrlied by an 
r.^Ljibliuliv-jl l^muLty -Of jjjliClieaEi cxperleuced ioBtriic-> 
toru and engineers;. They ha ye developed prDgxeislva 
mol hrjilff of LTL-Aii'i in tf J-iju in your hurua eomparublc to 
actual shup r-rar-Lice. traiair.pr facllltlie^ giro 

you Homo Training bssed on fte&Ldent School Shop 
prlivnlplea — n«t *va liable- from any oilier 
*DUfC4, tu our knowledge. You'll be JLi'.ia^ed wSien 
you receive gar CompHufientwy L«aiOH ani Cult 

detoUt. Wriiw t<hda r . 

NATIONAL SCHOOLS 

”1 wm train 
you in y&ur 
Spor* r J'm* 
ta qualify as 
e ttadln irptriS* 

I. Jl HDBiNKltAME 
Aufihi 



MAIL C0U 



Hoilfliwl ficfewliv D«pL (M, 

40 M So- Figy*fOPr L«e Angilif^ Cttlif, 

Moil ni« FREE, wilbocl obligation, ooe L#$ion end 
wJfb f-yll dfl+aib obovf Radio Training, 



NAME. 



AUGUST, 1942 
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Monastery 
Secrets 



, . . THE FORBIDDEN 
KNOWLEDGE OF TIBET 

What s-tranae accrela of nature arc 
locked within Use maua^in fast- 
fleas of TUbcl? What tontrol ftvpr 
the forces t>f the Universe do ttlCPC 
cloistered Bfifies coercive F For cen- 
turies the world baa Bought to know 
the source of Lhcir pOUtr — EO Lean! 
fheir ratff/i ry af life , And fwuUif 

jar nccrcr f »tin$ pritfrfejtt* with which 
the m-nascs of mankind sliLI 
SLfLillfilc, Have they sci- 
fi ably deprived huirmnity 

ftf these rurc tewhinsa? 

WRITE FOR THIS 

FREE BOOK 

Uskt the atream* that 
trickle from the Hlm- 
pluycm heights to the 
plflt-cfflu* below ,i fie 
Jir Iruihv of these 
brothefliOEid.il have 
^ d-eseended through. the 
Osie E>f (be preserv- 
ers of ch o wisdom of the 
Orient is the Rosicrueean 
Brotherhood {not a re- 
lifl ioua organ! tiiiiuo ). They 
i n C j/e urn lt E eh Write t M-day for 
thrlr FRlLH. S^aL-ed 13-ook, 
wit li i l s rimjizing revels - 
tians □ hnut thr-sr- myt- 
Esw oriifo. Addrea's: 
Scribe E.Y.R, 

| Jilf ROStCRUCIANS 

AM4AC 

Joftr Calif. 

U,S. A, 

M 




HETniLf 

imiY 



^^FUttV 
CUR RAN TEED 



tOMPLI Ti 



.PLUGS INTO 
I.. LIGHT SOCKET 

JSSlfe:. AiliftP-InC il*w lit A Mill V>'T. lr jy 

WSKSl It,.- Ap fW' 1 ler— flE^ri-bMlr. rt. I 1 II ^r-Jlr 

. T^SSW A.C. Dr IW- fc*n.H H.4 . nirfr itf W-M.jfTi 

Jt fciKhrt I tr++.-.,.i .u| h>:,t Li 

A HnlilaU Ul r :■■!■ * lOY 'Hd*?r Lhiit ■ ■■*# 

f^L £«tsw- Lul k' Eiip.ll y UrHi -iLvndtrH * h, 14*1 h>4*— - 
JsCk Miff L/lfir ffld 7/33 . trim fra 01 Wlipli' 1'iTx.ialrl'd 
1 1 iV. ^tlOfl. rj'J-il liul In' tiu^a mrL t!r , |i"!ii- 

. J ! j ■ 1 ■, ri r.:ln». ..■:■;■► b--.li' ■. ruli..- - r-> nrr-h“i1-»H ^njLI 
«fiftl||l ruLin^i uul mu'-li j.'jL’- V parLi. TtLr IEA&2DI1VE1. Li 
” 'r 'i I Hn -h' v ^ H,:n ’ ^ i : ■ L- - op trail* Troiri lifLL Mirhrt. Si nrdily 
yl ri'r-L ill : ii i~iL mi If ru'il« In : ■ L j-cltl, J >J|i _ 

m jriiir ■ r.lj-i -L t. j hs£ Uuii^EEtiircr. ’ 

p \sEN& Sift MftNEY! YnTlt RnJ ■. 

inr Ihm El A ^ THV. b. I .L ■ ire-nmL jeui 'J 

li.iii.r. fir 1 , 5 -; ■b.ieIe d h ■;• e_ A-Lha hy yjuaEp*, A 

LjL—JE r.iyfc-rir- i-p^p. * fJ'niDi -. hi i.lr * I . * mirr. in- 
T-pnliiri. Lin il-iii^ ^ -*■ 1 1 jrgi l.rrr. n. .h 'rilnr 1 1 :l FJ fjl- 
Wji-iJi.... s>r L di iiu iiiuii^y. Will r^4M4 b* 
WW rm EflKE-liLe- «kfc ffffliM kn? portmiDi 

~Jr ■.■III f-f/M |.l :d (nir 4-rx.Lp i.-:— ’ I. iel - . I I nuE ■ii- 
ilk hL«d. return 1 1 .*l "!-■ OIWE.LTJ in Bdkyi l r«m i c -rl j'L 
.: 'i i i- » i I ' a in iialuiiijir>l in-tTii^ly. ILupIi yuu- iH 'lr^ iiy^. 
DUCT£ INC,. 1.207. Cln Jnn-IP, Obi* 
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RMHZ1NC NEUU ELECTRIC 



^■:iiy yeit saw it i?i /“pj-b H-fer r Mrt-h ames! 



PAY-RAISING -EXTRA MONEY 



BOOKS 



. sa.tio 



"□ae these buakg to prepare for 
a hotter job — bisscer paj,‘ — U„* 
atnrl n prohtitblc spare time or 
full time b'.Ldinceft nF yonr own. 
Popular Mtclian its apecinliz^ 
m supptyipir ootstRnr]inj> haok^ on rnwpy subjeefe. As 
hooka of merit appear., we will revise this hst r 
5 Fatter m maw i n a 

- Tp i'k h | , mil jil . . . . 

m iLLAN-a-MAGmNC 

1 NO-EMI NO | il L'wll , , , .il.S-Q 
twi WUIKIMO 

F or tH^-knnCTd. HdvtunM] 
wnrkdiM ... . i^ r io 

fivt i(R(W AND IHBE- 
FEHDENCE 

Ell'w Is! iJiukn Inrin^v 

mi. hri^IL friTTH . . .' 4J UO 
KNOTS. TIES. SPJ.IM1 

FllP L V( J-J HI = IV \vhi* bHKK 

T1J|H. . .ti.Cft 

LATHE THAIHINC 

Nh-w hi^ik . , , . , rH ,*1,^1 

ELECTRIC WIRING) 

JiLl'l LllluH UHlljAn.LbclftiElH 

IH'W TOCIi? , , E^-SO 

HOU5E CONST ftOCTillN 
CiV«. i uliji in. 

M oai- sc conotTEictl-ooi 52- 
MA£HtNI±TS» UNO TOOL 
MAKERS HAND BOOK 
NViv lililO-pHric? l:HH:k .-(4. DO 
FORP VS CAR AND TRUCK 
EiL-fn iTitiR, fipe-ititiiKie . 4-3.00 
10*1 HlftY? TO PIE 
CONCRETE 

Do viHiik tor jiTiUa-hilf, 
C'thnrK, mvii, noJ-;-.- 

raortcy . il .Sfl 

SIE- ilUHNCn HAM DD ilfi K 

liook iblfos 

Wiitk mill hi;' iH-r-Yic-i il;; ja.SO 
steel SQVAA6 POCKET 
BOOK 

ElOi-L mCEliOJi Of Li:-alip- $.|.G0 

nc l y xe s«Ai.k MOW0 

N™ vIro Twoli ^Imfwh 

2 jiMfLllUj rkhl^li:. i-1 .<HI 
MOPE BN HOMECRAFT 
Kew A j ij pqjrc- U4Jok on 

i j'imiIlti i aniJiiluru , . $3,00 

Voun GAR 

N£W L93-|X2p-« 0.11 La- 

uWilArlAuLilv IJI'^lT-.ML'H 

liEirdrudH ■■F u-linpl« car 
rc-roLn, d lirjcojutv, luiw 
Shi OIiUfhW nji,ijnH.i|n.= 

I rally EI.2M 

A KC N IT Ectu R Ak PETAILS 
Fct typt ot 

biiJliUnx $i.S* 

CHEVROLET CAR * TRUCK 

HOW to JOjtMr 111 

i i , . | iN'Ih . . j, , . . , . .sa.oa- 

EASY Td mAhc Toys $i.is 4 
PB ACTIO BRICK LAT- 
INO si.Ts 

WELDING. ELECTRIC 
Faniiv Lhtrrall, 

anre, arc , . *. Sl -ZS 

WE LOin C, pxY-a£etyecne 
■w^M.i.k, '-mlLiri; - ■ - *A-3i 

METAL1_liftGT S1.S0 

FLUpHCiEEMf LIU hf I HU 
&U'w LiL^ntmi on Eom 
FLCLLCLlDII, IniElLln- 
|.Li3ii , jl'jiui r .»3.G* 

Slew PAIHTIMi-l 5T.OD 

AuOELS DIESEL ENGINE 

MANUAL . S2 .00 

TECHNICAL BULLETINS 

gjTnpLLfitd •: 1 1 1 l m far 

t’TUL-li rill Min 

SILVER VOL PER INC 

AND BRAZINO Il.OD 

ACWl Nb I N(i LLCtTNlf 

mOTOPi* *1.00 

FLEKIBLE MOLDS FOR 

CASTING NOVELTIES fl.OD 
WQJIKCH^ WITH PLAS- 

TFC5 . >i-M 

HIRBOR SM-VEftINO. .*1,00 
1MALL FUCTBIC LIGHT 
PLANTS. COWSTRtfOT- 

IM . SI. Oft 

HEAT TREATMENT OF 

IRON ANO STEEL ... $1. 00 
DESIGNING! AND HUILP- 

INC TRANSPpRMERS SI.OO 



new bocka of merit 

MOPE RN WELPPNG 
FRAftTICl 

Yvry lower Informer 
dan r>iL nil kiEids. at 

wrieirR .... , sO.SO- 

Haw TO HEAP ELEC- 
TRICAL ■ LU¥P B ( NTs 
N ow neif-itudy 1 -n^k . S3 .OO 
CARPER BOOK [Juit flutf 

DulLil awn treLI!54fl H 
liwn FurnLEiiTv , lin:- 
rlDCEH, anianirnt",. 
il£. *1.00 

building insulation 

C tfven hirnt a r iL HiyurMl *3. GO 
FdHTV r ntu Eft Tools 
B uild [»vril h;iv.-, illillp 
IfifLC-i urutcr, c-Lc. 

f n nil .hfrapa — uiVl 
■ tniuiH^ $-1-3? 

SHOP NOTES LIB HART 
Five Vl£ vaCuoicnJ !□> 
rlH4jlilF lapw IDfllS 
■i ll i Li M :L F224 pa^CtS— 

3R in i-ndbri: m.-6 i 

1QGO articlcn an 
tnoiLL/ ■ making £. 
juiMiH-y -h:i vaiife tdiiLH V3.- 49 
WE LPI NC . BRA11 NO AND 
SOLOER4NG 
llijur |c frijl|r| anil 
arc. a-pot wf-IRf-nr: 
rrLr-kv i:f Mul iLF-riiLft . S-I^as 
Running a FULLING 

MACHINE rnn-wj SJ.SO 

MOTOR'S FAC TOM V RHpP 
MANUAL 41R-4? 
tryv'tTH 4 l'(l FA*. EarN, 

3-LHI' tnwh4. 54 ,00 

HOW Tu TRAIN SHOP 

WORK FITS fni’wt iI,S5 

AUTOPOWER 

Oftiiveri Hilil 1111 l:i geiL- 

rmlar^ fcnia mo4or^, 

welders, Hise *1.00 

PRACTICAL SHIP PRO- 
DUCTION IIWW fid.) .. 53.00 
TOOL DESIGN 

Kii-w bi'Hbk an p/LMluir-- 

IScir* iHH-it^ *4.30 

TIN LM I TH'S HELPER 

F|.|-ili > k. *Nl- . , 

fvrffp ttc. .*3-00 

MODERN HEF AtGERATION 
HlrYlrl-r. icnH. LI*. 1 

ar-?- rKi^-rt *S-GO 

AUTO BODY a HP FENDFR 
REPAIRS 

fitkfKPTD ILOA’ tO dO PIO- 

r«-ssl-oiiML jab. . . .*3,ftQ 

DTKE'S AuTo enGVGLO- 

FEPIA [iracludun P ir - 
*■>«. airo-lan-^ r-n-. 
linv-sl 

Wuz-hL'a M;TL-:LlL-Ht Ixn.-k 

Inr 1 ii-H-fLunir*. ,*fl.OO 

SHEET METAL WfhfiH 

ftulf -laiHlnirtLH^Ti 4?1 nil 

nTia*i>H ,*a.Bc 

A FI Mat u he wind i no 

Cefiftmetlon., wlnrtLIn 
rrpalrlAj. r AC it 
MatOJl r gf-n.urtca™ . J2.QO 
BUILD TOUR OWN BOAT 
17 |H>piusir 
twaifl— TOWlMatJ, Mil- 
I.-:iuL:, pljWuiiij rtuL- 
bwrG. «tc. Ilia pfflL r -CH 



■'ffis 



" 1 % 



r * 1 ■ ■ 



FORGING PRACTICE. 

HIGH SCHOOL SELF 
TAUftHT 

4 yr. rnumfl In Omc 

VOL. . ......... fl.BD 

CARPENTRY A JQJNERY 

iH-na-n ini-:li-ni =r.i. , qjio^p: S^-DO 

FOUNPRV WORK. 52.00 

WHAT Yd make 

ailljttkH>l!". 5-tWS p*kr-r 
nf pn-]mlAr liiiniU- 
dfSfL |ifiij n a r> . . . .*1.47 

PRACTICAL FUJtNlTURj 

Fl H 1 S H PNG *1-35 

MACHINE SHOP WORK 
r.l r 1 1 1 li 1 1 1111 - 1 : 1 .- 11 :-., f^iei- 
ninjctlDn, um? af 
tiKil h, nL'HL'Si lail- h . . .*2.2 5 
ILUETRI NT RCA □ I Nfl 

Fnr msieliLnc- trAicK . . 5 1.3-0 
BLUEP-RINT READING 

Far ImlI I 111 I- li :iiJi :- . . 11.2 
PAINTING * PECORAT 

INP . . , 51. P 




MAILTHIS COUPON TODAY 



Juar. cliHih the TMtaftw jnu i#Ain r wpiw jaur nmns o^id aridriiHJi tM 3 aw T 
HTiri inrt 1 1 [In* InlMY-ttLieflllHlt. Tr II FLim - nftl-l-r I -Lnzil: . TVIliCSn pi:- im*ri 
handn you Ire ok p, h»n. ( 3 i<. |irL» and Few cr-Titr jreH^.^H, C«W 

U. a. A. cnelo'-e rrmLltcarwc 3 -n.ij; im-tuiJr i h--:, c jaddlclaonl far VthLppL-ne 
chnnf^i. At-h Jyt tutf FREE Catalan belflfpl bswh*. 



Nxrti c * , L , . * + * - * 

C Jiy . L . .XL .4 .i L., etnl-n 



Aidruual 



Jl- II -r. Annular Mnchinici Praia 

Dept. 4 ijl 1— 200 FitL OncAFia 3t. r ChiLcagci, JLt. 
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INVENTS VICTORY* PROFIT 




GET 

THIS 

BOOK 

FREE 



A LL Americans who have an invention or an idea which might 
hr. useful in their country are iirg^rl to patent it finmHiately. 
Our new FREE BOOK *"Hnw to protect, Finance anil Soil Your In- 
teiuitm” guides you from ibe firsi «5lrp in gelling patent jirukrtion to 
lhe final step n> f marketing and profiling from your invent font 

INVENTIONS ARE NEEDED NOWfr A] . ] Am erir-nnH ■■■i'lvwnors^Kim^jinriinni- 

■ j min 1^-4 i 1 1 Ji vidua Li —wild Im ■ h_i ii n in vim tion 

or =i ei idea which might bp useful Eothrir country riranrgsii tom-fi.il it in Submit to us 
any aft w £BdpcLs h w«n«i i n* or LniproYcmc ji Ls uu e*™ r.i n,u unca. We cn n he] p you . Y *m r 
dferti^rfrniwiitdntrfiuBeLTrftc^lTatfl Lhf: FI I1ST I M I'OHTA NT STEI 1 fi 6 W , \\ riin 
lixSidy for FHKE Boot. It espial □» nr^x^fwy Icudijjg toward pjnl&nl [trotcetioti. 

UnllADDnW Ar RFRMflN ftiigWwid ^itfns ^tiorneyi itr«B If-S-Mcnt OPnre 
mCmUn WUVf ft DLnmHn i*i* ■* r ri fc ^ r pmi*^ w«h.n a i<.n r o, c. 



Es^blislit d 



XJKW YORK 

ELECTRICAL 

SCHOOL 

FOR MEN 1 G to 00 

The unique school — known the world over 
fur its distinctive method of combining 
“Why & How” — theory with alE electrical- 
trades practices, 

Free deseri^ttve booklet 

NEW YORK ELECTRICAL SCHOOL 

A4 Wus* iJtli St. N«w York City 



Learn GLIDING 



.J- 






Tb amazLnff npnrt that Jin? BVnpi Amenta 'it&f 
ninht. ]|i'iHk Irc-mind-iuri nrunm^ri, lilt pustf-ihiliL-i^o 
far ?arryinj{ frc-iKkl, Off era tin- ffTdoiciAt ftpim mi- 
ll ity In lhe wall- paid IlHd ot .1 ■. i .lLi r.-n. Lnw-prlcnd 
nmim? prrifiiitad by iui tionally- knu wn NrlidcT u.a-' 
thfttlty trniffht !>>> rrtftfl, Ccivkiu fu111lurr.tnl.iLLs uF du- 



r-iRTli CO ILl. Lr-.iel i 11-ii friftrl Et-ji^rihli >711 cf EHdcr.3.. 
f-Ar DoaklE-l. 



Write 



BQWLU5 AVIATION CQ U(ta Canfield, Detroit, Jylith. 



MAKE MONEY FROM 

H A iBlllf with n buyinwRi nJ ynur awn. Hew 

[If II Til mm ' tmi'. irr.i-.v 

I Bw W Jmn! l'roliLr. Ol pCL'l ■Liil- fu* li m'.kI 

1 mfUL ■ H*' S11 Lirjrr- turn hr.,- iH*rH, Ilnnry 

w mm ■ M. Lamnr, n st k.nmTJy Known Pouf- 

y Si^iiTli HtlDWiI LftieSL MUiTIMk- riiY’lfeiiiilH, tlLiiimv- 

rnahlnff swrviH ml fn.ML|rty nmninp, Hip miem dF 
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NATIONAL POULTRY INSTITUTE 
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SAorf-fitf MatAe/nat/cs 

COMBINE WITH 

Practical Mechanics S/mf/fi/ed 



NEW Z-in-l rndinl C-nuTw! EVy*- y^j r-am Learn th* ■ ijl i ■ 

ipcfdy. ^irr^pJ^icd syK 4 H 3 d! calru^ijnn. Uy draft*- ■ ~ 4 l| ^ 

men. c-r.^mpcnL acreunLantv " nualcr cmjids an shf 
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A PRIMER OF BLUEPRINT READING 

U'D elm h yed Ln Jip.iblr-icu^k lime. I't-pf*- 
cieak bkiil fllm^LLdcd Eui- lI ■■■ ti*.i?l miL'f . 
I'm-ppH' yaurcL'ir n^wl U*r flcdinL 

blDCTiTli'i?-. and easy (Lffllll metticrtl. I3y 

r>l ■minnrS. ^Inl^ 41Q ERnti. Qnfvi 

lilQW. Money buck puaranLceE 

BRUCE PUBLISHING"^ COMPANY 

Utt MDNTCDMERV H LD-Q.. MILWAUKEE. WI5. 

J iT^miLimr.n Ff»M HU^Ff on P T «F A I'lLT^EEJL OF BLUEPRINT HEADING. 

I | -.. p/Luini mi wnl* I .n-krilmil yau. *111 cwlunJ mj rr.oi.-> IT ] bin n"t 
r ibLiPhtd ■t.H Tt*vni llic- beak m i dn«- 




I FhbII.H 

| Add Xfr-M . . . . 

^ City nmLBinln 



... P ..P 13 .M 5 



Get info the BAKING BUSINESS 



O-niiirt -make pjrvrrfj raarry ? Now 7 th liKhucrry in waieii.il ' 1 _ 
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KeiLi ly rlL-|.'PLrJ-i!'.Ti -praerf . N*-w hensn- h tusLy JLukl^ir Cducib 

qmiLl 1 ri yw ._ Curamon B€h«3 nluentwa Bumdiint. I f 



KmtaitiauD.'mritL 1 far I’JlFE HOOK^'OnpnrthmllLu^ in lin.KLny 
P. 1r.Gl r»: Phlaan r P p»t J 1 S-C . r:n If. 



N-tt^pal RjkiP-U' l-niEMnln, 



LEARN A BIG PAY TRADE 
in 2 to 8^ 

WEEKS! 



MAIL 
COUPON ! 



Ocpi. 2 to. 2 fl 2 i a. iviiuih Awe., Chkci 4 «. UP. 

S 0 r. 1 l ^'Sluipi TrasuJaiJ itL'uL'TLbLuft IftkdJI tlLDC&Bd 

bulo^? 



We Pay 

Room and Board 



To meet the K refit demand for men t GREER SHOP TRAINING 
at higtl waffes, we hn.ve Inaugu- 
rated Intensive trnlnLng coursea in 
the trades Heted bErc L Ijearn in 
2 to S week8 by actual shop work. 

One bf America's lending bcIiqdIh. 

Kat^lDliahcd lUOU. 7 flours of eliope. 

Many employers REnd tbetr young 
men here lor intensive training, . ' nm " " " ' ’ ’ r ’ T ' H ’ r ' ’ ' ’ ' r ’ r ' 

Pres ein ploy meat sarvlce- ■ 



Autu-Dlotfl 

WA-ldlng 

Ho FrlROra felon 

und Alt CatidFlI^PlIlK 



Rody-Ffl-ndor 
MochJnu S-hc-p 

Tool and Dio 

P Avlatlnr 
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INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 




HOW TO OBTAIN A PATENT 

Wris l»nh ' m Furmrr "vturtibcr 0-F thaEjCATTI in* 

LrkicCntFKi 1 1 SZZ-Zlj iif tfao-lLS. Fatantti flier. 

1 f v iz-i .1 wint tu pmcil hy ymrr ynu+hnuNl 
lube Ptepi Ed applv Evf * L- Ffttc-ni 
ci lire . V nilr flraL I* to gal t h j *, f'rae Boob- nfiii* 

iritarf-AtlraLr IIIiJi t r Atad bdok rnnNini vnlimiln inliimn- 
liijn ymi ■ImnlrJ hivn. til: Ivlin |mfU fully fowl* Ed ■’•Ij L'i ifl ,1 

psicciit ub iiEn In Ih* i^Hckail wnv, Wtih tlni* Fra# 

H-n-rik vt>U ■will nl«4 (Tf-C ■’■ j yp ft "RwflH ci I invriilimi" Kirin i.tl 
V it-Llrli ivm 4-n.ry e-niiLv rrnaTtl vuhtr yilu-s. Pc* I P Ihl I h I and CttFt- 

iKlfnliil Satvl it : VfltJT c* n 1 will ha pa-rwn-nJIj 1 h-nndleJ 

im 1 1 ' I'i'k h It K'-'j I'fH I 3 n1 ruiT Uhurm-v wins ie .■!■!? □ L- -■ 1 1- ill c c* 

Me m4>rt -uf i l ir £Lx« rrtkiiCitK Carp* of tha U. 5, Petrnt Urtica. 
A]| commiiinkBliohfe tDnlidpnlitl. 

M IL MUfM 1 hour III fhLE PATENT W:* ini Htuon i Of mTNTIDH Ti rft. 



CARL MILLER 

RIGIST^BED PATENT ATTORNEY 

FORMER MEMBER EXAMINING CORPS U. S FATEH! OFFICE 



I VVn-oTiveirt ki Hid a,. 33th Fluor UepL. S3-A. Niw Tark City ■ 
MILLER EFtr t LUlNC, D-: n I . £ i-A, WASHINGTON, 0. t. I 

I hiiii M-fwl mj impt Ti 1 *" Knnt. IJ H» Id -dfaLaln m relfnV* jin.d fc-aur 
■■Hicpii] □ I In id ii l-hDn~ r lirri. 

I NAML] ■ .. | 

I AMItF^S . | 

PATENTS 

Booklet Free * Highest References 
Promptness Assured > Best Results 
Send drawing or model 



ATENTS 

AND TRADE MARKS 

A.SNOW6CO. 

Ri jfj.itrrrd Patrirl j! F rwria rjj S-ihcf ISIS 

Hrvfe far fret tank aid l t*iii^flll*» *f lAftKlitl" form 
427 SNOW BUILDING. WASHINGTON, DvC, 




rpATENTS— 1 TRAD E~ MARkV j 

All erme-s ^obmfitted fd^'n ixrfonnf attention J 

Porm "Rriiimct nf Cfmwptum** iriH 




!,V*Z PLASTICS 



See the important plot? pf plnstifi in *irtUoNy rr*ry indaltr^ — In Wflf 
□i well tit Pea (d. Leant what □ Lnnwledge ®f ptntiics f an mean Fa 
JfDUf fuhlrt tarter. WriEs ioday For inttrutuig, .IFui^aFed liFfra Furt. 

PIH 5 TII 5 IHDU 5 TIII E 5 lEtHfllMI inSTITUTE 



1233 O-mU IN, 
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Pnn4HT 1-1-3- 'WflL- Pdf, 

CHICAGO- ILLINOIS 
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All BujiHfii GtVen Pro/npf 

and Proper Attention 
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WATSON E. COLEMAN 

fitg-Fstcfod Polonl Lawyer 

724 Ninth Street* N T W + Washing! <m. D. C. 



Free Book 

MOUNT BlRH£p ANIMALS, FISH 




ARTISTS MAKE MONEY 

FLnd out Y&ur Tiril]!!/. rtiunfi. ata. occurs tlon and 

for rroa Vocational Art Twt, 

ART instruction, INC. tF-Dcm* T lv FetSoml 

Art, Instruction Uulldlnq, hi I n rn^i fsc L i ■. Minnesota 






liJIluuMiMilUl 



rn ti? Jul i:: " Ft i-|. hi-t- i:t 
hl iiTi,irr.i< i:ii;inrl i:ni (ijih, lEliii -l A- WliIlL". jlutjC'lj 
wr Lninr r i«'er.:rr'nhv, y^mr* Frnm PmHui. 

NEW yorfn IH-S-TITUTE OF PHOTOQHAPHY 
IO WCit 33 S-. _ _ lb-rut. q-JI F+l-w VOrfc Cil# 



ELECTRICAL TECHNICIANS-Urgenffr Needed . 1 




la indysiry~in Ann}' and N&wy—^IfL i tricaI 
tec&tutMm win bcitcr iobs hthJ i^tiTiirs, Bti^d 
trui ni njs combine! theory and prailicf in cltsS- 
room and Laboratory Students construct mo- 
[£3r!i j [i?.ia3l wLclni;. test Fcneraturs, motor5, 
tnns^rmvrs Electronic cubes^ Inrn dnftins. 



Oitalific^ ^faduaieH to enter all branches of 
eleClri-L^al work; Bids miivLinLumcnt. BLiis £Fad~ 

Dates have eiecelienr inht as lechnldam, cu- 
gincciTt holii ratines jhd rank in Army h Nivy. 
DorcnitorK; Campus. 

Send for Vocational Chart and Catalog 



REGULAR COURSE COMPLETE IN ONE SCHOOL YEAH vwjlj life 

ELECTRICAL SCHOOL WafiftinflPitiDtCi ^L_ J 




7 ..-H wof it b ruiw s 

**£&££££& 1UAL 
ARC WtL 
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Ob Protect Your Inventions ! < Hkt(ui 
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an* danpra-uns ausl may tw very 
dfiatly. My penia-DB] Mrvhce B^urea 
prrj i?i nt action, strict cantldcnre. aad a 
EOki^mnuL Ol exiKEi^a. 1 nu^-ciL tha' ydil 
■bwuI mo a model or ufawtue. or alietela 
and ■ I i“«i"rl ptlci-n of your Invcntjon, qehJ 

1 5.LHJ. 1 will male a seared aad report 



prcLtapel^ os to Ha _pntcot*WHty mil Head 
yOli B CDOy □£ my Ti-fla^e bOOJtLet. Of. LI 
you pr-o?ET to rail my hookies, tiFflt. mid] 

£b« JLUaubed aDuRDU ilL ODtfL I Will al«0 
send mv lleoord nf IovkdeJou" Forra. 
(Ovar -|(l y-uiLDi purl lDliJ 03 A JiCi IstCTryJ, 

Fai£QL a cl orucy .) 



3&2-0 DnEjrBbian . 
■Washing tan. D. C. 

pkruw: nr ad cue at once, tree Of Cliarfe. your 73 

puifc boo tJci an d " Hcconl -of luventJ^u" Ipnn 



L F. Randolph, 



Name. 
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Oilers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 



A«TQdlr<!d bj E hfl IILLnulj PutiflrliumiilinL of l*uli]|c TniLflfcMcm. M Jn- 
r- iTi J i J r- i J In lIju AcctclIJ Led 1 EIiLI:-lt JjiSElCijlLuiii ]0^P, Lulled by I lie I', S. 
■I I Tl j l L* of liduciiLJaft, ±-‘ frti-tE-413 SifUTliy A(enGy," U. 3 IJiflfWeilaia Cutu- 
HtieJftl OrflUnul H-nd Hying SnlumL and Mk^hIcb' BtJloOL Attiedlled 
tjj will I f cope r j-e I r-ir with £ li r 1 nJicd Sl-liim Aimy Air 1,-uriM In Hiving 
iLLght nniL modianicaL LTulnhig. U-;:- il Lit laLeti odiool ^raiinnlus, 
FOUR tuurs-fl Itud Id D.5. Mtjtttl III fruit IslanAl Ptiallatr AviiillOn 
Oturatltni. MAlnlcn«n^b Enplntirifif. AffgJiiiiEiciE Efltliit-ertPV. 
TWENTY -TWO TRAINING PLANES B It ILStiL Jli ptareubEftJIll EllkhL 
Ar^in I ilk ivii ich pretwrep jjm mi mm fur ilrlluG lllihs, opirtiLani. 
PACI'LT Y i:f 1 1 ijitclaHrLi In rarkauE: flridg of it I Allan. 
KtiiuJlm^Jil Limited (a b Lola] Of -21141 4 !jiililii!jt!.ii| bt I ul Luri stu :lonls. 
L'nii.inty c-JiralliiiL'nE irf 979. 

A hrpCPl- L r JJi I.I I J d ] I J L n RI Ei dfintpcl In kMl«iL jniTpnsPB exclusively. llMEnt* 

der lot end dlnlii £ hj-LL wt the- rottwrn, 

Fall [I'tin Heploraber Sit. Sr-r-mL pwtcgrd tor now C-S-paco calafoir. 

iqih VC AD H*ilslr*r T Dept, P MS 

liJUl I LHn p A fiKS AIR COLLEGE, Eoit St. Louis III. 



Eumuims, 



EIe-cIt Idem a nr needed ■YerytopfiH-re-. HDlUywOOd itudloa a Ian-* 
claim shrprtsp;n 2 0Cl man. TNi ia » live mOrivy mAhiiK pTdlmkn. 
Learn at hnmi|. ifi-sra lime. Ea-ly pjymtnta. SaltEllva Em- 
playmant service, Writ* fop* FREE -Dullatlrt. Nd nblipllon. 

AMERICAN SCHOOL 

Dipt. EEC4K Dp.x. 1 .1 BB $L, CBlE.pl 




WELDERS WANTED A 
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iLEcrnie aM^dKV^acittline 
Bfclkled WfiLilari aim E-H in J-3 j a dny . The ilc-i 
oia.ril im* vr^m^t lH*n tlm iU-PPly. Uili 

JilclHy pud trade I n 2 With* tu 1 nhajn 

warfc. One oE America 1 * Lea-dl"ir pcnani**- 
i:Hi:ilillr IiniE IQ02L 7 Unnrs of ihapa. En- 
i'll: rnL- I by "ivi/lUinf? Ll idunr J>'. LLmlLEil 11 UH1- 
bDT of alo'b'riiA. u wtfufcn irriurflu In F.UvcjIc 
A rc nr Acetylene WeiijirtH, ihrludifl? thinm 
: i ■ ■ h 1. Lii jnI, or.ly E I n.H. him« or lor rm- 

ervatron. Aih tuf" “Welding Fneti. 11 Annin affc. 

GREER C-DLLEGt, ETpt !R2 , 2CJR S.Kf .bull ,CM:iCT 

TRAIN FOR TECHNICAL RADIO WORK 

ring Railm julj. ur a. 
n-n i jil ii f d Ei-TuLki 



| II Ir.iLn r--.ii i haiQ R . . . nr he .- i.rr.p l.ir m. Krveta-^iylng cL ■ I 
bwtarai ■« -TiH-n, 1 ■ I^O Tfiii iLa^m fnee* tn builil, \ rB+nii 
JI.«.-aiBer Yuli Ir'-rn «J liy Hi. mu iM.nii.i maatL-a -firing «: 

1u>i JULI IL:. I'm frpslr 4a|iefHt]<t rbc >>L tl ypur «*n h. - #. 

core . .I>- r..r r-ineS~i.# .1.-1 .11-. . .1 .r ■N- iW 1' ■ '1 > KF] 

r flLt* MONEY IS HAUI»." SFB*vart»' J 



OF RADIO, SIB-H UAl#flltP PlKl. H. W. 



r acjiDE.ni V 

MPgih Inil bn r D. C. 



AIRCRAFT DRAFTING 

TOOL DESIGN 



TooL desL^ricrv, avIriL ion an'S mfrcliiisirMi duftrauni aw 

4 ll-R 1 kry EILL'I i UFXiuJkCJy ILDdndt-Hi far LtiO Army JHd f*DVy 

nmLomcnL alreraEc 1‘n^irr^in . If Ti i ■- t« yuuir ii-;i|.M:ri ilili i j m 
lir-l|.- Lit in ii tihm.'L'ai proportion #ati Ainenca tins v^vw 

faciH-l- [,L-ini i (I3l r-li.1 SF In R|:i-lLi£v £i>P Ri^td JMJP dfufLLliC 

poll cion. Faimer ncvnl nvlatlmi InstrsicLar will Leach jmi 
h.l Iiiisiih p rjiTL-u-^iL a = ■ l 1 1 h- | ituiil tiBi)i(- MLiiLy lersma. Want 
MJS Full UJ OlHTiLrtirn fEir p.vi:ilLi>n iJr^if iJ-.ibit-n dui-:l tixil hIih 
HR iiers v.JiLinir to be Billed- Great slwreaiec uf trained men. 
i rn iuhi r>' *-™w-:lliiL p i- -. for men. SalnrJei lil^liniLm klMi>iy. 
ftusli name and addrenn fur ^atnLo^:. iMeue >La<e a y - 

THE OHIO 1NSTITUTEOF TECHNOLOGY 

BOK OREENVILLE, OHIO 

INVENTIONS 

A T 1 fc*' Practical 

A Mid MM new ideas 
are urgently needed to meet the rapidly 
changing conditions of warfare and com- 
merce, If you have a useful invention for 
sale your country needs it — and it can 

be safely marketed without patenting ex- 
pense! Write for complete details, today. 
Chartered Institute of American Inventors 

Dept. fiirristor Building. Wi ji h i n p L on H D, C. 
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He?ns CVEflVMtchanic 
— EVErujtperta— jla re- 
pair ] □ I> E CaslEI , IJUickET 

EscplilnH every tuto riN— 
uLr Liji urntloii STEF - 

f t, 



Tf-SI &:F. Krvajr-to-u-5el 

i;ndTM3n eE phnL<iKrj.ptL!t. 
eLLALframa, drumlrtfra, l-:iow 
meet “how to do Ll" ri rc- 
tml r.i, aiij u^lcniTLt^, rrplncu- 



HuFldSfrJn eE J: hn Li r rap hJ - . 
HEW - 



□n EYrryMortelof AIIThes* 
C,ivi-I 9 d 5 thEou^h 13 - 12 ! 
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lo Salto 


-Banram 


1 iiK&la 


Auburn 


Llacoln 


A ui hi a 


— 2 -aphyr 


E jitk 


Ma-rtuj-y 


Cadillac 


Naih 


Ch^^ralef 


CUdimobUe 


Chrv*lflr 


Overland 


Card 


Packard 


[Jo Silo 


PrprCfl Arrow 


Dad jD 


Plyrt-Syia 


F-ard 


POrkliOC 


C-raharn 


Rcd 


Hudson 


Siu-debokfr 


Hupmpbile 


Tflrroploan 


lola^elhe 


WMIn 



A Mil 171 ftjnr rfn drt ir^rdrrf to 
scrcDCf 4V$ FT -TFUcfci 
Keal-E y 2flO,fHll> Vital Fn^En 
i >li EVfi’J' PhiL-.i L at Turn:- 

t : i» and Erpuir * Oviib aso 
C'harEi, Tafaloa * l-Inri* IflAh 
SO* ^ h ni 0 : 1 , U r u w ( n (E f- . 
D-lafiviiEnH * Ot-tr 1 : 1 1 1 :< ii Ip 
FrtgM-djzc U-^xll Inch**. 

Published by MflTn ff. Ihfl Lradiaj 
^tDtttDitte ausinaa 
imn.SJZMudisanAYB., 
NiwYurk, 

MY. 



mentl, AH mi 

modes sln-co iJiJlt-pSu* 4di 
lrui:k. mndfiLr:! 1 EnsjJm:; Elen- 
trlc, Fuel. CdOLLEHf, Lul-lh:J- 
tlofL eystDint: ClutcM, Trans^ 
miiiMCiri ; trntvrr^alg ; Flfrif 
Eci-d; Wheels, Brakes; Kr.w 
Action, Shook Atii.orbvrs. 
Spraijif^r 3^71 FFCC Wt'-P^t. 
Ot'erdirtVi!. Fluid tovip5:r.|[| 

ISO FACTOR V BOOKS IN DUE! 

IlttSfrlnrt A COMPLETE COL- 
LECTION h^T ALL 0 1 T L 1= L HLl 
j;hop pToccdur^ ounuili, 
by eii-rlk enf teenU- 



lUCCUFDT r a ti WIh vru: J IktlCTjl r 
Th.rit'B wtlflt you OFT I tl ibl? 
bixik .1 Op 1 ' 1 1 lilt 1 bimiunl La 
Ltic enr you w-atrt— yon'tl rind 
pveTythlnir Iq ^tnw the j\yht 
way Ui do iiie job, 

AUTO MECHANICS INSTRUC- 
TORS AMU STUDENTS: 

ThLs Sb- the factory shop 
Tuaaiua L u^^d by ttie U. y. 
Anny, Lmde, tridlfiLcel, ainil 
\<ir,ii!c:iiu| iotL*dls fur train- 
ing nu'.u nice Ei a til 

SEND NO MONEY 

aiitiiijy fill out rfiupoh Lii’l-ow, 
MaiL It today and a copy of 
Ho'lWs up-to-the-mmutD 
10-13 Faetrjfy BIkup Mmnlinl 
-will bo Bent to you at onra 
Jor^dayn FrceE^JinUnatlon. 



7 DAY TRIAL 



MoTnft BOOK DEPT,, De* II. 572 Modison A*m, t Hew Tort. NY. 

Hush ma MoToR'b 1942 Factory Shop ftc&mial. If O K I 
will rpmlt (I plun iqc ihippjp^ chirffc Jn 7 deys, end |l atuntlUr 
far 3 TPORLhS. lS-3.30 Ln all.) Oil mi wise I will return book CD T 
day s. I t’orciffr. tli. cueCi wctti order. j 
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Advertise menl* in 111 it letflflr*, 35 <enti per word, each pnwrlifln, minimum 10 word*, payable in advance 
To be inserted under proper elasiifictilf&rt in September i?*u>o, wpy shay Id be in aur office July 8th 

S«pl4mber issue an sale August lit 

Papular Mechanics MH&cmri& r 300 East Ontario Street, Chicago, Illinois 



YOU'LL PROFIT 

By rending and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Papular Mechanics Company, 
Chicago, 1 N Fno i s_ 

Gcptltmpn , 



| have hod on pd in Popular Me-th an ies far ihe pat! VI years 
wllheut mining on is^ye, Th? tost p?f Inquiry is about Be during 
the- iymmer monthly and oboul ic each during the win lor and 
early tpfing months 

The high percentage of Or den and repeal by lints £ from tht» 
Inquiries mnokei the ad a profitable investment, 

_ . . . . „ Very sincerely ynurs H 

’WSJ'SK,?’ JOSEPH H, BELFORT, 



AUTOMOBILES— MIDGET CA&B 



AUTOMOBILE Racing boot, fifth «H- 
tii»u. wi:l I illih.siLni.trd, IiiiteueLJens cn 
L'ujJii ;i h- Itacllua, Frames. engines, ford a 

and E! cun VEndtm;;. Plans, AAA tuIe^. 

s-peeliLcaLUms Roadster racing. 1 nd I n nop- 
4i I jk nn S I ,(JI> [ke;I;i:iIi 1 51 lb C.O D Ray 
Kuns, Dept. 44, Madiaonvllle, Clncln-n-P-tJ. 

Chin- 

BEAL- MATTE Kuhn-li lutes new liciya, ro 
bore. Derjiim. Devfireaim, Eds 212- J, 

Battle Creek. M ichiga n 

MI DO ITT Metgrs. Jfr..Tffi up, Used mo- 
tors, in J -darts, irio-lamrooLE-cs, paiLn La l 
eat UitA. 3 ft:. Shipps Mldgcta. Roe SH 3 -H. 

Z aneavILLe. Otiia. 

W 1 1 1 RLQ A S Su u e r clYa m l 1 i . S3-. iocrtasD 
mileage 30'v ; power i p.r(«nd guar- 
EiptCC. [JmversiLy tost. Any car: give 

inehc, year. Wrench Installs 15 minutes 
John HJinlny. MariiiLinLurur, 5-T fcV LoraLnc, 
Detroit, MlcSk. 



AUTO H-UFFLlEH AND EQUIPMENT 



T1 Ei}’L5 Worn out? Sni-onna y<mr cur for 
tlio duration? II won't run Later -en with- 
out a rcsL'Iy overhaul Job unless you use 
" Fail ax " AutO Lay Up Kj L Pru vuslEj. dts- 
lutetfrflUon. nfraeJoD. nisi. Provide* Full 
pfUlttU'OJI For ml I parts. Sbmptr. IiK*PCn- 
tLve. Fur Irue details, write Fu/Iuk. Bales, 

36p_ Bryant Street, New _Yprj( j _ 

BAVH OiUJoJiTii 1 . new tavenUon y\nra ca:.- 
olint CEifJnd^ wan It-, ooly 3T.SU Fur n:cE>t 
cars and trucks. Se-LE addressed stamped 
enveL-PPC In* pamphlet, H H WeDeWfU 
Co.. J1J EE. Grand, Portland, O regon. 
HEW Spark plugs ut”^ pride, ail Edit 

51st. Kansas City. Mo . 

REZTCW Hard crank case oil Without 
cost. Free dlagiacn. lnaEvuaLhuu. Bus 

IUS], HinmarrK. 

1943 icfjrtrriOT BiLurrchMisr il.15. 

E a Villas MFC- qa,, Me# Y ork, 

CHEMICAL DdaCuverr. Dot 2fl extra 
gallons uE gasoline T>y placing J, *ai-luh" 
in fw? trank Htnrt JE.(JD t a R, Hepsl, Box 
131, De arborn, Mlclaag*fl - 

RECLATM tTj.cd oil with-it Fai- 

llcuifir;: F Qrrwm. Alv n-. Qkia 

ACT Nowi piotc-ce ypiir tir-Tfi. Hake 
four own nuLo .'.imiLlzli'I. Too-Ls hum whum 
L-ir in dist-urEied. -Bt-nd 30c [<;r detail 
drawl n§?, flras-lnps and ne-cewtarj 

material. Si CO for ahHemtJled sentmel, 
A Htd SnptmrJ CO., 3 HUM KLiLsmaia Rd... 

OlavcEand, Ohio. 

PLATINEj OutfltJ for Buto parts. CUO- 
tiecl to a battery. Nd tanka utsd, Frea 
nartioi^^rs arui nraoFjt, DuemseaI CP-. 
Ave. J. Decatur r-" 



ti.LC'L.'iEM Scrap rubber, o-ImplD oieLhod, 
rtmlte pleatJc tui^c t cement, ha* many 
mn rrpalrirjg tirrs. nine L2 Urr- biaLn- 

hviiionoi: trade secrets-, Hend SI M Far com- 
plete InfOTmjLLIon. m-raner baefc pn^arant+r. 
inm lltnaLure The Harris Cn., Buur. 
Wi3. 



AUTO TRAtLERR 



READY Now— P-lnni for nine new Jpm 
Liacnh' Trail kis iiicl lj Ujjig M i zODduiu heuac 
E pallora, catair^r ide ai^o. new edition ot 
Trailer Bultderii Manual find catalog oF 
purl-s,. .-uipphra und LjqipLprncnt, PflW 25c. 
Eotti 35 o Dcatonid. Trailer Supply Co., 
53 2 d- A FuLtoo 81 .. Wausau, Vb. 



MOTORCYCLES. BICYCLLS, MOTOIE- 
SUOOtCKB, bl FFLILS 



LajS-T Call lor dur.iLioik! Nearly new 
and fubujlt. mPLor aCoubcrRi, :mahjir"r. , veLi*H 
Save gasoUne. Dll. lire*. Hurry Lf you 
want one while available. Bend dhPE fur 
litrisilum, ClyTiier. 3CD W. Flro. Loa An- 
itfcles. Calif. 

MOTOR CTTCT48TS, We crap yoij 

iiiem^ nn iwtts and aceeasarica. Bargain 
list and d^nal lrc«. ILEuntmtrd Henrti-f.on 
li st 10c. Tria ngle. 2157 Darrtson. Chls**^ 

MOICRCYCLE Bags— H.BU 1 ;lj.lI up 
Allpjz Slr<a:nljnd-d hag 0*> , 2l<i Summit 
St., Ei.aiti, in 

PARTS— New Lind Lined. CalulugUi: and 
«mir* pm me UaLlak. 911 S. 9th. 
St MjH. MjX 

WAbTTeibi— Wheel barrow tires 4.U0K7 
l.EHDxa, jumbo ] 2 pay banim. Wip.pt u^-rc) 
or new L*ws*n. Cuahnian, BriggH «n- 
glnrs. Used fcogtnr?. meiteiroyetna l>r- 
?;erl h* your nmi^tLaiLdiy?, p race anfce d_ 
ClymcT, 3G 7 W. Frco, Lw AngeUM, Cal 11. 

Hi n 1 . 1 ] v.l re trie phwcx bkeytile. low epat. 
uanlly bum, ouuhatc eh.ua ply. practical. 
DeraLled plans 51? cent^ Lelond Hoke, 312 
Market Slr^gt. WWiowp , WlACQBaLft, 

MOTORCYCLES. Recondniohcd. ?<cw. 
used, prarta rand racctisspnea. AH maies. 
Lar^e sleek. Bargains. Illuatrated eata- 
tnu, 1 5c JndiHTi Motprcycln bolt’s. Kannraa 
City. Mo. 



RATT1LRIES. OENEKATORB, ETC. 



GENUINE Edison hatWrLei fp? Hint 
powEr. Non-acLd. FJEteen year me. Five 
year ujiccjiditlanahy guaraviLtMi, Ln-w 
prices. Ceinplute ElkhLltif plant*. Fiee 
Llwrature. Bee- Jay Company, 92 BtorlJnE 
lIvcPue, YUokert, New York- 

EDISON Lifetime atarage hatterLea for 
JjohL and T.‘uwer. KllraUnjiU: add battery 
dlwasci. Long jruajflnteE, All klnda rc- 
btillt generatlna plants, ipolum. and una- 
rellaiiHiii.s qtLjcIcs hL barcam ancfts. Ptl'cf 
Interesting liteTattire. T. Hawley Smith 
Co., CMrtoR Rdk. N. Y. 



CtUAMFTT For army pllnt Ltalalng. 
Thorough iTTstmction. b^ ingll azures spe.- 
CESa In iiasiuiiK uduratlonnl niamipp hop. 
J25. Captain A. T. a*n, Memck, If. Y, 



electric nrNCi^a 



1-WIRE Electfie frllcer pnitJ5 fS.tlS. 
Write’, wholesale Fence, Hales Cemers, 
WJuiDcm-lu. 



AIR CONDITIO VINfi, FLUMB1XR, 
HEATING 



BUILD Evtspe/ait-d Coolcra, ''Complete 
pari, kit £■? !?5 " Thrrn sjMzeo b.c, n m lOior 

and fan made com bm alien $5 95 . Evapo- 

tiiUyc coolnr pucopa TIS-c, UMCO. 934 Van 
□urun, ChLrAgu- 



SXECTR1CAL SUPPLFESi, EQUIPMENT 



'.z HORSE, 3454 Speed, -t-pul-Slon LluIuc- 
Ljon aLLi-rrm L lilm; uioterx jn Efl; HOD watt. 
ultetrnaiLdg generatorfl SM 5C. other alac-e. 
f'. u tier Kk^Lnc. 3H5U Milwaukee. Chicago. 

ELECTRIC PcoclI ; WMtBa-BngTmT-n all 
mrldla 5 3 . 1!vl p<iMLpfi.ld. Btyer MFg., 

4ni5-H Cottage Or o^e. Chicago. 

DEAL-FRS Sell electric motors-, exhaust 
fans, a:r d rcuiial ors air compressors, 
ujid point spraying MUlpmunt. Wholusalc 
calalog irec. CMCO. Ml Van Burcn. Chi- 

cauo. 



WELDING — SOLDERING — PLATING 



ARC welders wanted fey the thousands. 
Learn wiCh 5l3 j'iLb r| J Icaaifda manual. Ove-r 
5D0 how-to-do-it ph-Dtofl. n aa copt. 
Mr-nr-y back guaraptue- Hch-irCwisld. Tln\ 
M-B2I, Troy. Ohio. 



FOR Sale: Used: d.e. vehicle monora, 

i automoiivn, ortgtVHtlly battery drl'-cn). 
Hob |J5.ft) Each up. Uni Id your own 
heavy duty arewelder. No rewinding, 
Flans SE.ua Welders Club. AB-3492 
ai-Uoxt, Chicago. 



iVELUINO O'-itflLt-, for heavy, medium, 
JI«hL ukcLu.1 weldLng S3 T. 35 UP. Welding 
auppllcs. aecessorlt*. a e. el^Rtrle welders, 
Write today SupeuOt Qyy^AeeiyEatie Co., 
Hamilton. OIUo. 



OOV ERNOHB — Auto engine sneed con- 
trol. Candue, 12H--W LlcwrltytL. Los Afl- 
BdOv 



MACHINERY!. TOOLS. HI TTUKS 



AVIATION 



A jb B Mrchanirji Marjiial prepares For 
''multiple choice" examinations. Ji-.infl 
jH^Ljiatiii or ft.O.D AvLatlOP FubllstlCTS. 
BOX M3, SltldLu City CaUIOrnla. 

WAR-yARi^AiN Airplanes ibcaled any- 
%hEtc. Cubs i ] as. on up uomplere (Hres- 
ceiy 35e. Aircraft Ulveiloty, Athena, Ohio. 



BUILD Your uwn machine lOoli. LcWlS 
fumtilics AKinl-firtLahed eatllnff^ for hepeh 
rallllng machine and ahraper; rouab ea*i- 
mip lor 23 so-'iiiL and woodworking loels. 
BliOp-beA;rd itmterlral^ and profcaalonral 
blueprints. Ncvtr a CoirtvIallU QD duality, 
design or price I Bend lUc— N pw I M 2, i2 

pace ilhLs-.ra'rd e al.i Leif. Lewis Macblkte 
Tool GO., DtipL M-20, BUS 115. Btatlun A. 
Los Angeles. 
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POPULAR MECHANICS 



BROKEN Steal tapes sphced. Not 

aliortened. Capps-, JM3 Borsch, W»Lgf- 
1e>p l Iowa. 

13 M 1B" WILLARD Lathe with irap. Na 
3 Pratt i Whitney liaud mSBim 1 machine. 
Jour &iea cone drive. Write fur full par- 
ticular.*, Cincinnati Machinery El Supply 
CombAny, 311 E. Second St.. Cincinnati, 
Ohio, 

GRIND Drills i: fcc factory; attachment 
Jen bench RTlnLln Cheap. Factory, aL]-E3 
East 11 . Kansas CL^y. Mo. 

1 ‘DRINKS' Bargain EulLetLn." N vw- 

used miwhlPH. motors. tools for all shop*- 
tarLpterhpfl. jg Walirr St.. Hew York 
City. 

RECLAIM Dull and broken dr:]]*, wLlTi 
N u-Way Dim Grinder. Circular- I ret. 
Traotor-LLta Mffi. Co., Sidney, Jo^a. 

ENGINES, MOTORS. DYNAMOS 

BIG Pay jobs in WifldlOfl. COjtrplcLe 
welding lessons and reference book. 5!G 
pages. 4 l Ira-wns- (200 cnoi'- Mo:ii:y- 
buck gLurfl.nH:c, HbbaitweLd. Box &25-M, 

Tray. OLlo. 

" VuKJ.iw EAVED Yearly, combination 
heating and electric plant: plann 75n. EfTi- 
□<*n.t ncALlng boiler Inhir'L Old radJuLOLS, 
tfuoxmaus ludue: plans nOc. Simple mo- 
tor alteration. add*. a&'i; to fidtt mileage, 
piLiL]colar>. 5flb, Bargains used *leetxlc 
plants. HJjHUlL Electric Co. r SI -A AI-CK- 
andcF A ve.. Mon tclair, n. j, 

Vi HORSE, 110 Volt. Induction motpr.K, 
Rebuilt. FHarantecd. Jft.Tft: other alaas, 
WjIki-oI Auto Supply, 2247 St. Paul Ava, 

Chicago. 

"^GOVERNORS — Autd engLne speed con- 
trol. Candae, 1 Sft-X Llewellyn. Los An- 
geles. 

WINDING Hat*, 325 motor*, single um! 
thrci; tibiae, i L.flu. Motai Data Do., Ban 
7531 . Kansas C ity, Ma. 

AC Arid'DC generators. molars, exhaust 
fans. Slate your nerd?. Queen City Elec- 
tric, 6IS South California, Chicago. 



1SOAT6, OUTBOARD MOTORS, ETC. 



WANTED; Iftwd revolver* ; autguwtlra 

■I— i L [L L r f~ jJtiCe; Dunditlun. Send .siaVOj» Ear 

bargain Lbt spo-T-Unf goads. Lea BaLts, 
W-55 w c a_t_3 2n d_B tr act , He w York, 

" RAISE’ Ear thworms fox Front." Infor- 
mation lies . Stamp gnprcclatcd. Bureau 
ZooloitLcb] RexcfeTeli. ICifl ’ H P ' Broadway, 
Peoria, ILL 

ATEILETIC EQUIPMENT— BODY 
BUILDING tOU&fiEti 

SWIM! Teach yOiLFS&Lr. WrLtc ftor de- 
tails. W. Power, &2 2 W. VLiie, Halama- 

zoo. Michigan. __ 

SUPER JiL-Jltsu — lightning defense and 
attack system. Sensational new home 
study r-u'j Fip now ready! Lrarn 1o Liuk 
brutes twLee foot slae wUh only l r -oiiF bare 
hands. Free details. Nelson Co^ 

-Sbcrgnan, Urpt H-fldg, Chiragn, 

BAH- BELLS. E s 1 1 C L a e eqHLpin<!r.t, 
Courses. Sj^cclal oCTuihI Ffl-u baotleL 
Good Barbell Co., 4G16aFM. So. Grand., 

fit, T.r-ILLS. Mo. 

ANTIQUES. RELICS, INDIAN GOODS, 
CURIOS 

10l> ANCIENT BLFd arrow tli:ads 53.50. 
Catalog 5c. Slatershop. NorlhtiTsncri, 

Kane's, 

ANTCQUIK By mill, .urn tac. An- 

Uqijct, Bfl2 E Mark et , Yo rk, Pen n a. 

GUHS, Swords, urlniir, wai rtlitK caliL- 
li! 4 i, 20c. Thomas W-orotUeekl, Roslyn r 
rr y. 

SWORDS, FL-stob, daRFcrH. ^rmor list 
2dC. Ko-bcrls Abob. BfibA Lrringlnn Av?,. 

New Yor k. 

INDIAN SlpLIcm, coins, bills , genus, cryn- 
tub-, curias, etc. Illustrated catalog 5c. 
10ft ancient arrowheads U,in>. H. Dinicl. 

Hot finrj]^gs L Ark. 

INDIAN Re!] a, bEidwort, Him', citrsas" 
jultiuTSl*, aid giass catalog sc. Indtgn 
Museum. Oabcme. Kansas. 



HELD GLASSES, TELESCOPES AND 
MICH 06 COPES 





FULL Bias, out ta shape haat patterns, 
blueprints. - 1$ t*et- lliisstrstcd 

"hiLLld a Jianf catalog 1 , :0c (Hiri). ''Ilavir 
to Build Boa Lb' boast, 3 1. DO. Cleveland 
Boat Blueprint Co., fitahon A-flft. CLcvq- 

]j.n4 r QhiQ r 



OUIWAKLJ Mi>L(irs, plirt*. GiL- 

baurd Exchange, 4614 FJs Hands Avc.. 
Biaotlyn. N. Y. 



b PORTING GOODS, GUNS. FISHING 
TACKLE. FTC. 



SAIL Your rawbo^l Mext, boom, sail 

■Id' Tr y aaJl. F atleraon . N. Y. 

TEN Plywood boat Mans- Free cut- 
s' lop kwat building pLnixi, The Ruddnr. 15 
Murray SitTiic-t, NcW York. 

U-MftK-lT Bi^Lk— E aiy-lo-bitLId. Kay- 
uti, f^wboate, dLr.ehks. outboards, In- 
boarde, tallboats. Runabout for auto on- 

B ines. Over in ptack. CiunpLule kila. 

iiupEo !□ mdesnble. Rend 10c icoim for 
all catalogs with Illustrated cffmsiruHStLDn 
details. Largest ndcctlon aHetud. Kayak 
paat Co.. 154 -F East 12ftth St., New York 

CLty. 

REBUILT Outboard mntg^i, Fully timr- 
antred. Over 2nd la pick frobi. Send Lfle 
i-n-r cDcnplete Elai. Boat design book 15c-. 
Buy now beldre price-* advan*r, ChLeasu-^ 
la-g^t d^o-lc-r, Miujicxa it Ban, 214 We^-t 

Qh-fcqga A ve.. Clneago, 

BOAT Deslghera ar« hlahtr na-id prnlea- 
Flonnls. Cninnletc coicr^r by mall. CatAlug. 

WEAtUTn. Mbntville. H. J. 

OUTBOARDS — Sava V=- Qaad used 
porb, all makea and mndela. UnraaLn^ «■ 
built maters. Crandall llldu- Co. . P5P 

OomimiBiMltlL BWjd. Mum. 

FOED-M etcutv -Zenhrr marine coav^x. 
j;Lon-v. CaLaLoi: Lu-=. Lehman EnftlneerLnff 
Cflin-Danv. Dent. D. Newark. H J. 



FAH.M Ruined rcgiSlerud Iiiah Settee 
lius>pLe?i. Wilts Earl Bond, Albert Lea, 
M]n ne&ata,_ 

MONEY ’^F-aLsuiB rabbits. In^estlgritD. 

Folder Hlc. close Babbitry, TiAI el, Qbjq. 

REPTILE Catalnn free. tnnr| 

L’Iil”. fi:dcwmdcr raLLL^NnOite $1 5ft. Q j.LvLFjl 

flpg-dalL li ^. Wl nfluld, Kuillils. 

PUPPIES. Many "hruedri — par lieu La xd 
Heel Book 1M calored ploturcf;. descrip- 
tions reengntz^d brwiris, 35c. Royal K>n- 

FiBh, Np. j|, Chazy, N. Y. _ 

9T, BERNARD PiitipLcsT -Champion £Exed 
Mantles. Franklin Ynung, R4. Rivexheud, 

Long I s land, fl ew Yer k. 

ANIMAt-gi, Blids. reptile. A!! kLlida. 
Si’ii d otamp roor- Uats. SuaKB King, Browns- 
ville, Texas 

TREES, SHRUBS. PLANTS, I IE BBS 

CALIFORNIA WLldflawerg— 1 Three pack- 
uLe 10c. List. E. Johnson. Jcxscy Ave.. 

Eureka. Califnrnin. _ 

KERIlfi! Piximufald hobby, iM£hrtftt&. 
Fardculars De stamp. The Brandons, 3322 
Cemmonwealthi. Ctucago. 

FARMS, FARM LANDS, REAL ESTATE 



ARCHERY Eoulpmeht: Catalogue free. 
Mld-Wrst Archery. 320ft- A East 15th. Chi- 

hm,_ 

SEcRUV EquLpin^Eiit cilia ilUlacruteiH 
E-icicu 1924. Indlahhead, Box 3 -03 A, LLma. 

Ohio. 

HOWS — Arrewx: Cnr^tructl on- Liutruc- 

ti an bark 50c. Catalog free. Archery, fllT 
fiuuth State, Chicago. 



USED Guns, nought, £old. exchanged. 
Jit fllamn. Home Fur Ocmpanj. cwpct^ 



Mills. M* I fw. 



FARMS And business; tlQDO— In vLllage. 
near river; 16 tLfciahla Herns; Knud T^rufol: 
dwelling, barn, fttOM building 16x2S; 
terms; pagu 43 hlg tree catalog 13&4 hiiT- 
RaJm many staler. Stroui R^ulty. 255 -F 
^ Yetflc City. 

GOOD Farm bargains. Wash I curtail. 

Minnesota. Montana. LdaUo, Oregan. 
NcTth Dakota. Dependable exops. favor- 
ublit climate. Write for [REraLuxe and 
lUts dc&cnNng [arnk£ lor sale. Specify 
state, -T, W. llaw. 112 Northern P*cLftc 
Ry., St. Paul , Minn. 

4b ACPfltfi. NEar White River, unlm- 
provt^tj poultry land. liBH. =5 dawn, 45 
montniy. Ptee Hat and literature. Hub- 
hard, 212 Grass m an Rids . HAtuta City. 
Kana. 



OOYGRHMEHT Land it.flb aero up tn- 
fUrcnltiblL all at it*£ 25 ucdLm NuLlUa]iL 
TaxSexvlcE, 1Q37A Majestic Btdg„, Detroit. 

EEE The lUgb Lands nf LaulilAbA. Chulre 
ciiL-OTEr land seLELng at low prices on lib- 
eral terms. Descriptive brat sent upon 
realist. DOpg-BcU Farm Ijp.n<i Uorpn., 
BTS R. A. Long Bldg., Kansas- City, Mo. 

FARM MACHINERY AND SUPPLIES 

MANY Have built at small mhL. Lhelf 
nw:i giudcn tractor pa-wered by engine 
Ixasi wnihinR- muublpfl ar 1*wn mower, 
etc., and handy farm. trurUii puwi'rnd b? 
old. auto iucbl I c Engine. £l.Qb IhLuhs our 
pla]i.s puatpaLd (flr building oUher: £tate 
Which is Vhu:LL;:d, c:Iull; far R-iird^n tracLar 
w farm tractor. Shaw MIg. Ca., Gaits - 
hu t$. Kansas. 

POULTRY AND FARM SUPPLIES 

MORE Profits from poultry — Learn haw 
ether-s get big daLtv Income. Read Amer* 
Lro'fi lauding paultry magzzlrir. Thrtr 
yeara 5Dc, one yeax 25e. Poultxy TrSbunt. 
Dcpaitmcnt PB-2. Mount Marrls, 111. 

FKOf ITAhLE OCCUPATlONa 

MAN Y'au'll like nilUerihg tairrnr^l 
Learn gliding. ctilppLng, drilling. Outfit 
prl cea. B prln kle Plater. 411, Marlon. Hud. 

WELDING Pays " Learn with IB42 trade 
School mapualr 5 LG pkgvs. Over &nd 
phu^m. £2.0D co by. Mtisei* - hack fyuarau- 
tde._HobartwEild, B ore M- 81 3 < Troy. Ghio. 

MAKE Miniature novelties.. Fleasar- 
abJo, faednating. mrmcy-mjikLiiK hobby. 
Umqtlc. DrLalU Iru«. WeLLLei StUdiQS. 

11711 WilahSre, Los Angeles. California^ 

STANDARD Rabbit Journal,' Milton, Fa, 

3_years. H.0O. s-am^lo dime. 

JtD.BQ WEEKLY. "Made growing mu^b- 
roqm^, fresh, dried. DnaunlRn patrat 
321552. Free upawh. North American, 

; Yo.-icfr. ToTon tc, Canada. 

RAISE Ohlnchtlia raliMts fci us. We nny 
up to six dollars each. Catalog and eon^ 
tract. Ida Ill-i :■£ oaLalug. Yeax ^uhseriptlen 
Rabbit Magazine 25c. StahTs, Box lit. 

IljoJTtit ; a_ Park, Mo. ^ 

RAISE Aiyora rabbits— wool bringD 
ifi-.iio pcjpnd. Fa.rEJeuLu.ra Itefr. Grlnstead'a, 
EdwardavllEe, lEElnoLs. 

BOOHS, FERtOmCALB, PICTURES, 
FOHTCAROS 

BCRIN’ESB, Trade, piof ess Iona] and di,- 

VOE-Mjpn macnzlEULi Current -cbpfcA ChbLee 

af v.'\\ JjJTl i 'jot publications — mircsentliiff 
aver 10ft ealLlngs. Pice ■►ri cc list. Com.- 
mcrclal Pngruvjps P-.ibl]H]s]]ig Company, 
HO Nor th Ritter, Indlahapdhu, f hdLftna. 

EXCELLENT Spar-sttrae profits taking 
j;ub=C7jptlenfi — 2580 magaclues. Complete 
starting supplies keel Fmcs. 50 Mdnrge, 

Brooklyn, N. Y. 

Slr-LP- EXPLAINING Bible: Illuatraled 

drculux free. Box 445-F, Minneapolis, 

Mi nn. 

BOOK AEMrtmnnU- sft b bq±s 5flc. Folk- 
lore. Aollpn, p«tey. Arcadluh, Lonsdale, 

ArkrantOa. 

RATIONAL Vlew^ Ol LKo— Me, BdCfi- 

LLfl c. Benjfl min Se ibert. U rbiutn. Ohlti. 

' PRETTY oirl picture*. List 3e. Scott'S, 

Bp s Caving wail, Ky. 

BACK 1 jib’d bLLLgj&JbeS Sc. Used, fiHW 
bwki. iForKign. domes tic I . catalog ifle. 
CJcfij-en's, B63 Fir^t Avenue, Kpyi Yoxlc 

Ciiy. New Yffrk- _ 

FREE— UHP Pasr. ciLnlcf. Mare than 
M.&D0 tiuts h nr-w ind UK*d texL and reler- 
enee books. Ef-Lubhiihud L9b3. CbLLega 

Bixik Ca., C olumbus. _OhLo, 

MAGAZINE Binding; We assemble Jind 
LLnd mng* 3 l nr- 5 . Have your *ld boOiki, 
Hibles k and hyraitals rcboLLiid. Durable I 
AtlxflctJve! Fxlctis are ren^onable. Heck- 
man Bindery. U^pt. D, North Mati-chesier. 
Indiana. 

MAOHlNiaT-3 R eterend? lK»k tl GH1 
IpcatpaLd. G. A. Knudsen. T -/X$ - Wh fit-, 

Br ooklyn. N, Y, 

ANY Honk (HCW. QUA Odt-'or- print, 
rare i prOiiipay supplied I Lowwt prices i 
Sujjd for free bargain natatogoets! OLd 
Pici's Book Shop, All ft Axeadia Court, 
gMBW. Mich. 

FREE B-OOkS- and maRLialnea. Your [llloll l 
and nddruf will brlhir you InFuxmacLon 
iL-ua 1 got any national imigaiiJie tur dllh 

/car free. Hpw yuu cun gst one book fx« 
wjLh each book you mir. Bo<jt and Maga- 
sine Club, Fifth Avenue, New York, 
ft. IT. 
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G AMES— ENTEBT AINMEN T 



WHICH Ol th^eo amazing ^oke, iraigie, 
astrology, Fame book bungalns do you 
veu:U for Ixee 5-fliJ cffininAtldllT OTClCT 
u= lEL-tLti y as you 3aK-c f Read b day?. Re- 
turn t*ofic yon don't warn, -pay only £1 



rmrh <pLuh iMxttati;) for boots you keep* 
Your choLce; "Hvw to Flay ^anfl by Ilil r f 
— complete couroe; "4D5 Tricks YOU Call 



I>q" -njiiJCLNLLirJi tOLn, dice JliaglG tKKik- 

"A*i Mo Another" ^njii^ bunk. a. 130 nu»- 
tJonBi "Fun tor the Family "—l.QKI word 

E uzzleti, i = i ; l | r L ■- ■ Jiturj Lu | J 'A xrolotf'. Tor th-n 
[ilUAiia” — Evangel I tl-G Adams UfWbr** on 
Job. m-oney, future; 'Book Boot ol 
qn;2zi'!;. (.TiLin^. 1 :, Jukos ,L — 950 btnLtL- lead- 
ers , I DO ifurnn-, plus l&tesc JOkCSJ JUStroL- 
ofiy. palmistry, dreams; "Eccrel^ ui Read- 
ing Character at slffM' 1 — iimuakijf Proved 

m ritinrl (Llluatratod); "AlaGfn-tttfie'S Card 
Tricks and Secrete of Magic"; "Grokt 
Ghost EterLcs" — Mi masterpiece- 1 ?: i,5?id Lel- 
ternrclJit:n:n. wIlilE, jtrur ill l* llie'iJ mean* 
J ' Worlds Hi- 1 :;! Jutes"' — 4W D*gCB. ScnA 
tree- examination order (without nnency) 
now? Garden City PubliAhJa* Od., Dept. 
] OH , Garden Cut, N. Y. 



FU.YH, Ulji: re L llLS . musical curaudiftfl-. 

complete mlnatreS riiBt-Daite with aon-a 
□rosn-n-ms. Mt^kJa** sk I l-\ , v&nde villa uu, 
moaoLoMS. dN'lOK^. initAtiom, Juvenile 

playn and amiRi. musical je-ndjnc^, enter- 

LalnmentB. mako-un goads. Catalog tree. 
T. U Dmuheju i Cci., 203 N, WibAsh. Dept. 
11. Chicago, 



MAGIC TRICKS, FDZ21.ES . JOKER 
NOVELTIES 



MAGIC Tricks. DtluJlte rululuuu:: Lflc, 
MagscraTt, Heights 5te(len._.Hobaton, Ttit. 

CLEVER Card Crick. Baffles experts! 
Details free. Harry H WILLLe, Box 1^0 1, 
Ob: vcLiiJjd, Oliiu. 



NEWLY Invented! MuUiT3iLKter card. 
Lriekil Gurprtelngly easy? Conaway. 

W-lM u Champaign, ll llno te. 

J, E5G THJCKtf t:sci|iimrd"; cnrjiioF, H0IJ1- 
p]c5. 25c. Eastern Sales, 23 West Ran- 
dolph., Chicag o. 

DQLlAlE MugLe set Trt'u with i: 1 1 : llelL i-^ 
catalog 35c. Mysta*. 44B2-M Germantown,. 

FhilaJd pbitn. 

EEl'iSATJONAL Np^ trLpk, Ifle, TriX, 

- :i! ' J 1 .si ! ' iLlir , Kl.ikil.ji P-ll*. 5f Y 



LEARN 1 VonhTlbx|ij::;jn, II c rLdjiip brLnEis 
exarE.iL.iLu.rS. SeUjLLL. 301 BLffElOW. Fc-aua, 

tuMoafl. 



EARN MOPey In any trnxn. On! I ntmfi? 
dI istrautiera. tell unspoken duaaUon*. Pi o- 
feaflioival eo«rw mlnfl rending, setrlt WTlt- 
Ln El el t. it. Heudeiiop, Boa 341, Sun 

JBeynaTdLno. Cal|f. 

WORLD'S LaraesL nroteaBLonal maffLt 
ah-rm kr-npn yflii m Eacicti wLth Latrst trjckjn. 
To rca elva maLLLn^a aend 25c lor 15fl2 cat- 
aloe HoidH'ia. ayn w 4-nd L5t. New Tort 



MAGICIANS IteutlquIlrEcrp ^lE-EMUfD 1 
rjitateF. pocjrpt. mrior. ppor^aJoiwil ir:cta, 
35c. Kimter'fl, M-1111 WiLlnLit. Phlladfl- 
uhJR, 



STAMP COLLECTLNO 



1M DIFFERENT FJlS15ppLteH. U, B.„ 
Canada and Mcii^so. tipr^Lal packet COU- 

t*1nius lans-p commeinorativca, airmail*,, 
paiqrcl peat, trpnicLab;. rftvrqrMC? and uUllt 
scarce items onEy 25c with uppr^vnls. In- 
t-rijtiiLaEiLil Stam p Co ; _liaijctte VlIL e, Tek- 

POfimVELV Oreate3t Tice cITer— Lat- 
est Bcott'jb IntcraLailnnaL J.S ill iHonip AJ-> 
bum — covriing entire wortd, ■con.tp.ina 
klliL'stratcd.. descriptive Hitter; 
GCOtt'a 1942 Elacidaid 1 i^.00 eo ti I ey ill l 
■"P hllaLDly'B Encycaiiji|!L-dLa" — cLM-oLiatcly 
Irrc to apptLcaota Tor for^Sep approvals 
bL'DumJnir cyitimicn., FErmouttk. A-3, BuJ], 
CaliTOrnLa. 

LrNmu and rortian approvals Ot 

attradU vi! briroa M-nrmco Ruinip- Cum- 
jinny, Bos 275. Hempstead, NY. 

SUPERB Approval hat prices. bEsjuph 
a /"3 (o 1/3 cataiague. F. G. Bualn, i7PA 
TnfiiLunt St., Ba.itnn, Maw, 





FREE! tiirnpL-ula ''Unltnl S Lu. L ej, " clamp 
CultklOu urcttL 1 . L-Du Jlln^traLjum! Build. 3 C 
for postage. Uarrse & Co. r 137 Transit 

flidlmiig, Soeton, 

U, B. GcramcraoTwHYCs. 1,CW P 13.50. 
lai> d]J(Ipri!.nt. CnLumblan* tp laLcc-L, in- 
eluding 10C d <-_■ ei -l>j e i Lc'iatlOlifl. OtOC, 6D5 

Market. San fTancasoo. 

W DIFFERENT Foreign w^tern hema- 
aplicri? — jJicLudin.1-; ArgatltiPe, Brazil, 
Cuba, Ouatemala. Jamaica. trriLguny. 3c 
to approval appllcanta. CroxncitF r T05 

jtlizq-Pctb. Fo^aunna, OnlifuriLL;i,. 



F1N1-. Approvals, frrctfbly mn Hinted FjlrL. 
pu3 24wjaJ tuivlce. TlIL rue w'ijpL countries 
you preler and I'LL ^end tnetr atAmv^s. 
S/ 1 n nor. 34b LasL Ocvaii. Loiuc Beach. 
Calif. 



4 TRJANOLE&, 3c Frataff-c. Approvals , 
Hapr-r BLamp Sbnp. Route ], Groe-ncas'- 
ll$ L Iiidlana. 



iavap DupLIll.l.’.i with collectors everr- 
wbart Diiug brings packet, Swappers' 
OuJtiC. Fesl^trallon card, ani plffdtrc. 

fitamp SxDppara, R.11D2. -tSfl- Lr-alncteA. 

New Jfflrt. 

SENSATIONAL Curnblnau-jn OfTriJ El« 
Docket im ditTe rcrit Includina fcctand. 
MSiprAiEkii|.D, Ecuador iAniiTLcan ^ Lille in 

rull luIu-hL Danshki airmails, commemp- 

m-tJvcE. trlnnfflrj irLamp, n 6tetes; 

COinuLcte lcL UnLlud Gtatuii- tuitiirrauhi. C&L- 

BloHlna sac. Faqkn Hrithh colonlos. I n - 

ClUdibR GihLi:Juj. H V-drrabarl, Biinnm I'anw 

counto 1 iubllec and coTonaUona. Bcarce 
Fax Eaatern republig nntailoalnff Me. BLfl 
illustrated lists Of Plhor bar^alni. Tn r _al 
tatnioR pribn nvip- tLW AJ] lor Ojllf &£ to 
aoproval anulicaiiia! World -wide Stomp 
□□in on ny, Pcpartmcnt 0OD-H. CAtafaUr 
Nnw York. 



DUPLICATE EieliauLc. d 50 dirter- 
snt duplEtJitM and. dime. Recuive duplt- 
eates and Suncr -oE TcUow-caBcetor. Clark, 
lend Fcarl. Denver, CalaiBrin, 



NEW I 3tt U. S. array division lUSJijJila 
Uti:;ter In lull omejai coJPrs. 25c 

iwr IjIlli'L. Hubby obopa, Wlite I*ix dLs- 
count. J. II. Ktoordy. S-SM> WcEtiUtften 
A !i e.. C’hieanco. 

Seychelles: Ncjd. carmans, jiaiu 
chukuo. Brunei. Turks CaiLun. Bntssh 
SolOUkoua iCuimLbnlanrll. ^veiVtluriK 3c 
with nrvprovrvSE. YLkinK- 130*Z Clinton Gt 
Erooklvii N. Y. 



U. S. Be*t buys. Biff Hat fr&n. KwlPS- 
Sta rring, IDS N. Dearb qm. Ob lcaco. 

3 iid REAL Good aim'd forcrgn JDc. 
Howard L. Orn Licr. 34 BJrEb Avenue. 
Methuen, Mk^ac biLscltj;, 

ATRMATL Fatkrt 3c. ApprovaLs-. Jant 
Millh L'ier. I T3S( Abbott, FUlt burgh, retina. 

FEtlNl lNG— -Stock fOrqtp, Gamalei - tiyr 
ntoicp. Kisclerprlnt, 3332- W Gsdcn. C3li- 
efifo. 



BARGAIN Anpxov^-lAl Aixmaits CQU:- 
memoraUvee, pLcLuruLl:; tlisnalca FnLEln 
RLaflord. wurtland._Ky_ 

A WHOLE Year of K awe tile I 5 temp 
JcurnaJ — IDc. J.awrEUCt. Karm^g.. 



TRY Our JumlKi p^jin / upyroval buoka. 
p. K. Gtaic>x, Ccatral^. _1||. 

ONE Hundred different United BtaLtii 
Btempa lor aev-en ty-fivc oenta. GilLI Hops. 
3B CaLbarlne 5t. . Dayt on, Omo. 

Ud for NothLttffr Scarce -Eft dT lour 
RuaHian iLanapE oatalogUinn Dl^ pLijn ajtiit 
llluBtrated bayunln ]igta. All ab«<i]iite]r 
In:c tor the mamc and addrcHcs m itinifl 
fiJnada who ccttccE. . L ;laini^S. Fri:der!ck A 
Fitta. FYaml ngh am. Slaj-^achDseU j. 

HITLER — MusscJJiiJ ^ In rap. ric V. 1 ti^ui:, 
5c- Appruvabs. Mrwre. Ebiixorth. FetLtui. 



Scarce ts.OD Fn ,r nden.Nai No, h:? $ 
caialoir ftic rperr. Initialed) onEy JDe In 
approval cuHiuntEri. Marcc Gmnnp com- 
IKany, tini Hg g. Bail F ninTL^eO'. C DllFornm 

, COMhEEMOItATIVT^ Aild alrn, i'do dlf- 
TamiR &fle 155 flaiTtri’Xit *1.05. Cbai. 
jflirfu rd, FciLca Clity. Okla 

FAkk- Martinique, Njgor. aenegiil utc 
lb approval appU-caiiti aer.d?ng postage 
we wilt bncladp a arm.v, navy cr nircorus 
Hvsiknla ring F hh, 133 Norm Qllvf, Ixre 
Atigelca, cnl iiornia- 

4,D(Mj U. S., iordsn f-1, ApprovaJs lei 
up. Fret Elenipa. OrlDHl, 4lH Oat, Dav- 

po rt. Iowa. 

WORLD'S Fill'll Ileal airraai)— cLUiraond 
and triangle p L umps, free stamp miLsa- 
Sltie, a.lao rmifnifler tQ Study yflUF BtaiTTM., 
with large coLLectlons OF Steiiipa from 
aearcc EmmtrlDH. A barRoin 5c *bth ap- 
provals. Capital Stamps, DepL 2, Little 
Roc±, Arkansna. 



55 HYDERABAD. Tr&vancore, chart-, 
narl, Britisll Golcnje^. ii:. Apnrovaii. 
Cymerman. ITT Huron, Brookly n, H, V, 
LOWEST United SLaies ytamn prices. 
Prefl illustrated cataioffue. Crseveyte, Rrr- 
w:c k, I'euno. 



YTCTORY Piickel free— -lxir ludca HladH 
from Tanganyika. BrlllatL Guyma.ni LslprifiS. 
animal. ^ar<:c babyhefld. MionaUon, early 
Yletorian. atemiiiL, xaiap . r .um:p". with big 
oate Ujsue— all Eree. Gend 5e fur postaae. 
Gray Stamp Company, Dept.. PM, Toronto, 
Canada. 



iSttl CENTURY U. S. <prmti«?ns. Ulvil 
W»r revenues, tai ties tun. So and no 
stampn^iiifla illuMrated U. s„ -cateilosac, 
fret; te U- s appruvaL applicants. Meiro- 
pohtau Stamps. 1D3-P linudway, N GW 
York. 



POLISH ’’AcLlJ-lEJllcr 1 ' .'.tamp amB^ncd 
U. a. embassy, also Ecuadoi' with. D. S, 
FLaa in natural cot-pc^, "UP-rtsC" tnanele, 
ULamond, CAnsese ‘"pUdift/' red. nrmj 
KOldiDf, R AF. plloC F es-NAAl Colony, rte- 
— aJJ only f\c with approvals. Potomac 

SlaiEi peo, DepL. 1A. Wa stmigHm. D. C. 
APPROVAL Shwis. Frrdcrlek u. Drlvni: 

451 Flnanie U-Edg. . Philadelphia, Fcn nt, 

25 DIFFERENT CIlLeui, 2c with apprav- 
a-ls. Rnopp. Hon uai, BtlBtel. Conn. 

WILL RcscrB and. IT. 3. Flaie Panama 
sttewlhif "OLd GL*ry" In natural ccl&is, 
NLcaiarua "PtefiefS,^ North Mnnir^lLa dia- 
mond {worths LargetE}, "peace - aiae^ 
I'hajland. waf OOIIH tClCS. CLC. ALL 5C With 
ap[>xo'.aJ:v Belinent ^temp Ob., DcpL 3, 

Wadhlngton^ D. C. 

MEXICO ' CeiiSIS cCimaeiiLoraE.Lve srt 
irr? with approvalB. Fladon Sloan pa r 

nn-M rdatio, Tdi«hk, otdp, 

W 1 EOLESAIE Supplejoente to fleaters 
ter lflc putase. Huudredt 01 baTK'Lin.-.-. 
OiwiMnan Stnmps r 103 Weat 43nd. New 
York. 



15,505 VARIETIES If, 2t each I Davi- 
s-od . Boa 31 A. Wollaston, Mait. 



35 DIFFERENT U. B., including coin-. 
iriecnoiatEves, airmail Ulc. No approvals. 
Sei deulK.TK Cbsnepolin, MLnh 

LOOK! IHO Dlfreiehi"onlj tl.SO^ 

14: 3D-DD. 43. Fred Onkea, 335 T5th SI., 
Brooklyn. 



YRFFl AijntTip wax fot. Postage 33. 
Wtmujnri-. EOfl Al-ctLrr. Bh.^ Ql tv. Miehltran, 
FRKKI FoaV Ekpr esji set I EaMimiLeBL 
Postage 3e Roberts. 456 BuildLnk, Bay 

piiv . MtrJiJgnn 

FREE1 Looward Ja.. Cuvinan la.. Tuxta 
and Cajein plus S5 dxITrrrnt mint GOO. VI 
coTonation poster stamps^ to Approval 

serriee oppheante sendlnj: 5e DOStftffC. 

Ttttun Shun jii.vi- Spring flEad-afl, Mnoa. 

DEALERS — WhOlefliitr list. Poll arts 3<^ 
F^ank g. 4iidn r.’balsrTovn. Haltlm-ore. Md. 



NLW 1513 Bargain packet— Over 135 
dUr-ercht aLuj[i|.ia; LnclUdra n-lxanj^C ''mys- 
tery Stamp" now Prohibited In United 
States- marl; stamps you'LE tr^uiiure Irani 
Anexbuljun, Otnr^i*, Transcaucasia, cto. 
Complete packet ter only 5c to approval 
apnhMintii Cactus Jsr. Appruvab. Ea* 

1H10--M, TuBQh, Arlitenn. 

153 DIFFERENT BilUsJi colonloa— 
Stamps non Lhu lour eometa of U:c w^i-rlQ 
-Srwcial idc to approval applicants. Of- 
□clal Stsmu CP., FaSrlnwn, N J 



UNITED Slates ApprOvaLs rorapEPtC fW- 
rraBc, ffnc quality, attract! va pricpsa. Bam- 
inofc Stajnpj3 t Hgi *33, dworvut OHFVS, 
FIai Ida^ 



WEEKLY Clump iuaa^zhLe. thirteen 
weuks, idc. Stamp Jaurnai, ItalamAZDD, 
Mieti. 



A REAL BargUlri. £>peclujty prr-pnred 
packet cpnt&inmg isfl dlfl^Tent foreign 
UiLd 55 dLircjcul U. R, slumps; co.Lo.loj? 
vaEuc 'ibont 15.05; pamphlet whLeh CelH 
you "How to Mure Yopr ^-hvnip Cotle-C- 
1 1 an Properlr' 1 SDd la r#« barman] Uata, all 
lox oidj 23c pcntPAl-d tauefn citv Stamp 

Co.. ROOPL 33. 654 Rate St.. CLncirmBLll. 

Ohio ^ 

wqwe $i d.3d Worth of tun far onlr 
15c! 3C0 [oielgn. stajiip^i. ijixnnrLcd and 

napirted 1 mostly on bite ol paper) juui 
ns TMcJrcd from the churoh mlOBSOtlfl and 
other soujhb. Africa. So. Amrrspa. Aus- 
tralia. China. Philippines. Dutch Indio*, 
□nd ^thrr nnintTkis nrr rrpre^euted. In- 
duds a lew cnrnjncraoratJ airmails, 
and itanips catalo^ibc up to or moio 
eaohl The frlgfiGt packago at lun In 
siaoipdom and you mleht find BovnelhLiLC 
really valuable! Price only [Do to nr*rl0U4 

approyaL appELcanls! Money lack if not 
delljfTited. JuradMtewn stamp Po,. DopL 

No J3, Jamealo wn, N tw York. 

PENNY AnnrovaLj! Iteai ikUtb, Weil 
Grohher*, Bt-i 5441 -F. PhllaflelphJiH 
Teen*. 
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POPULAR MECHANICS 
















II.® (CAT. Price] far 1*1 Two mint 
U.5.A., ljil £6l; "Laufur countriea" uaeket 
(Djibouti. Manehu Ji a, etc.): scarce set 
Russia, cat. 73c. Everything (or only one 
cmt to* approval applicants! Garcetun 
B-LaltiB COuipCLOy, Bn ± 4BO L C ata h, Ma HH- 
GIANT Packet 1S5 all different from 
Africa. South A nut rata, StutLi S^a Islands, 
etc. Includes Nicaragua airmail. two 
nearer uBusud DlUN:d fttutVA catulOKLnff 
2Qe. trtAnjffC and anlmni st&mns: many 
OttlSTH.. ALSO I.LLU !lU CiLiz- fluu COLLcCLICu £5 
different ErLiLeh Colonics— Charkaii. Jw- 
Hnol-EA. JOliCrC. tie. ziu-l Umlud States (4 
and f:i high vn.iiji.-3. Total catalog HtJee 
aver (4.00! Every LbJrtR- for only- to ap- 
prgrafc applicants I MvatiC BtaULU C(icn- 
DtmY. DeuarEmcnl 0P-A. Camden. Pern 

Yerk. _ 

hkn[i Frotace C c t- free tin lied Ecites 
Drsec List Stanley GlUbons. 3B-P Park 

Row, New Y-ork. _ 

CANADA 100 DLJTunmt £5c- approvals 

all coumriei. Llrrfci. Victoria Biatop Co.. 

l-cnrin^. a. Canada. 

HTamP [i^altrs. yuUi ilU hem will bri:iK 
WBikdorfuJ re Lu i] 1.1. A^k me lor urudf. 
P. W Johnson. Manager. Clara! fled Adver- 
tising- Popular Mechanics Ma«ailM. 20O 
tr. Ontario SL. CSilajo. 



COINj^ TOKENS, CURRENCY 



PRICE List or U. S C ttlhfl, bills and prf- 
lectcrnr eecmiSLirLr* j n-n. t& Illustrations, 
2fiM quotations, James Rundall. 3*1 Eoulh 
Drearborn, Chica go. 

lit INDIAN Head Mills, dJnerrni di^. 

alM PTieuliaLs 35c. Sctiulli. 1053 RiCtl- 

Wood. ctr cinnatL. -Qhin. 

OLD Money waiiicd. Dn ™i know Hist 
MKlrt eulLncLam pay up to (100.00 lur certain 
u. B. eeuLs? And nlffh premtunii for all 
rare coins? We buy all kinds. Send 4c 
for l-irpcr coin fOldur. May mean much 
tiLDflt to you. Numismatic Go., Dept. 20, 

Foi t Wurt h. Thili. 

RARE CummumuraLi ve h-tUE-Uoliar, and 
pncellHt. (1.00, Tulvu Jahiu.nn, Hut KoS- 

dgn. lumt 

BARGAIN coin lldi 10c Rauitiav- Mi 

Eajt Market, York. Fenna. 

OLD Honey wanted. Bla prrm.Lmn.ti 
ptLld. I .arid qiLOt-4 tldlkS. Catalogue IDC. 
jfe Ap pr LL, fed allft-^ B. lilHgun. 

HELLING — 1500 Indian Ceuta, Gohn. 
2S0 E. JPdw Y . , Red. Ucn. reuna. _ 

COMMEMORATIVE i^s, ' CdllimblR. 
Lincoln. Stcnr-McuntaJn. Louic-laLaiLd.. 
Clryelund; (1.00 raqh. l.qrge IILustT*ti.'d 
riLla^OffUe 250. NdTJklAtl EtmlU, KaLt Lalr t 
UlAlL 



I MAE Have luit Lbe scarce l) B coins 
yoa vmni. iirnd rpf list. "MltiI JBe by 
ll-aLl. rr WJlUatLL II. I£rn-wurthy L WaluTVlLU - . 
M ai nr. 

GET Front A Eid pleasure In CoHcctldS 1 Did 
cntri*. H^nd 111c ;&r 50-0D.i£e ILLbe traced 
CCID cataleif. Y-au'LL he ddJRhtcd with It. 
Bend far It pbw B, Max Mehl. 3 70 
BulldiFUT. Ftr t WBrLh, Teifts, LaiflOSt xaru 
mm c^iabliEhmcEiL in U. B. DitablJahod 
42 pear*. 



50 

Dfl 

a^e. Tathnm Coined, anrLnxdild-125 
MasE. 

CQIM^ h Isoraeatlc, loreJirn. bought, sold. 
Harsaln raLataime tree. WJtllpn, iiuhl 
Erofldwar, New York City. 



JtEE I Par eien cdJb. banknote and large 
pa^e- LE'uaLrated CClD catalogue tn ap- 
yaL service applicant, eend 3c p«i- 



HOBB1ES AND COLLECTIONS 



ALBUMS! For Siisi hobbies. Write for 
hew iLkbuiTi bonklei jkiv 1 MhIcIlIoue AJ- 
Imai Cc-.. Dept. P, Lung Brnnch^N^ J. 

WANTED Old cigaTEtte oardn. Write 
Bray. M57 JackEan, Ejfl-itoit. Peona. 



TO DIFFERENT CucLsis plants (I.Q0 
trthtp^ld. LLdw Dol ap. Aao*a, _ C aUJ. 

A aElTOINZ AriSsma ruby (gninetj far 
d i m r and three cent stauu>. I.in-.Ltrd gti- 
aciiuaiiicud Hi-Ucr Mlncrnl aiwcSmoti Ob.. 

P.Q. B O^ 2851 Phctiiilrt Anire-na 

2.- r ioe AGYKRiTlSINO Boot inaLdhejC 
SB- 95- OUiD DeWttL, &4 |,afayette, Pou- 
tlae, MLch lga D. 

PENCUiS— Collectors aasortruent, re*u- 
Jbtti, bridge, carpi; piers, mcchatilcalB. 
(1.0D poutpaJd. AjicLcruuEk Pcnci] Ll^. J a£S2 

Hll.lCf^t^LonJE-¥li iE, _ Hr 

UEAlfL'SPL'L Jewelry s-tenen remnved 
frurr. rlnfa. etc. IDO storied (2.00. 
Lowe's. _B oi 3 1 \ ,_Bt. Louis. Mi as cu rl, 

NEW — 15 DiUnruiil QllLdll CdViTi l&C. 
Box 302, Rochester, N. T. 



EXCHANGE Your dUpLLCktc fltmnDS. 
match covers, tie. with collet Lorn Erery- 
whcic. List, svn DP-CTS. dtiue. i Men Uab 
Srtb jt 1 Sri:irtary. Bnji 3lfiS. P enTU T. Cdld. 

HOBBY Hooka— LALi^t Lillr*— RaTgrdn 
wttaJcgE free. PooiUo-r M^chatii^i. M3 
^LL. Qladr, Chicagp. 



CAMERAS AND P1IDTO b-UFTLlEB 



KO More wos-tx-d tllcn or utu leceiiary 
ripennc, Take pictures you esn ho praud 
Bf. Bull IB kn&jtfiiilkakL'fi a:id Eii'wispapcrs, 
Mateo good money whenever you LI vr. Easy, 

law rant, hear stud/ COUPtt ShOWB YOU 

hOWl Free mtal-Df. UcUveinaL PbpUigrq.- 
pheis, DepL 10, ]0 Weal 33 St,, Nl-w York 
City. 

CAMERAS And Bicpplies, Ptre Illustrat- 
ed chtaLo^ listing -everyiiUnjr Ei-haip^ratKliJc 
— still and movie cameras. Dima, lenste, 
rnlaj-gers-, Glippllrs— *t tremcn- 

cIcilK savings. HiLOdrEd.s nf hiugamj;. M\ 
guaranteed. Wc tato your old caukera ur 
muipmtiai in trade, Write now k*r veur 
Jroe COPY Oi our twwe^b 1:1 1; 1 i^y- :;i± Tint; bav- 
gain bfKik— out! Ljjuitcd nil Non. 
J-lurrr! central Camfm, Ca . 1 FlurtOgia-pIl - 
iC ELcudqu Arte m .ieiile L0!k0k. 'S.VW ^ Wn- 
bfl£h Ave. , DOpt. H -16E, CIl LCA gft, Illl nuLs. 

DABS Oilers DeVry Waltl-jsnap exuki- 
cras, tor sidewalk p-hetes or Identinca- 

Ucn. cotnpkln- with card regarding fqylp- 
□Lcul and !■ 3.5 lum ui (49.50. Full 
jAarl aij and photo oil reiiu^i. Bush 
C amera Company. Urpt. pw, 179 W. Mad- 
jfrwp i5t,. Cbitc ai; a- , i [L ined s, 

SPEED-O-COPy OlHCtiiLdgllaa fmB3JnB 
attach ment lor Lclca, Coatsx, Argun C-2 
and C-3. fend far iJlcraiuri 1 . Ii Paul 
till all. DapL. PM-6, Z iO Bo. UhLuel Art., 
Lpq Angeleg . Calitornla. 



33M Id Cam^™ usern attention! EmI- 
man Plus X, £au vht X; DupuiiE. No. 1, Nil. 
21 AgCa infra red.. 25 Teel U.W— I Mi h-et 
13.00. Drpt. PM, BOX 25HQ, HoJly^TOl. 
tT+Ut- 



BaSS SaysL Aatoundlng buy, axeluatve 
here, iatasl Argus C3 with coupled ranter 
finder. frFieb.ro fla^ti, 5i> edki. F 3.5 Ieiui, 
abru 75 jilbl. BauueLi & Ltinub i-eie photo 
F:5.0 also coupled to range Under. S53 53 
value', price S6P.30. iincondktLapuLtr Riiar- 
nnLced. Ctywhidr Evcrejdy £a ae, £4.75. 
V- P. IhakKe Duliase, F:4 5 lena r Frontor 
shutter, big vaLue at tL0.7o Bend Ear 
your^. quick whiLr th^y nrr available WnL? 
lur quuUitiuiLs ujjJ advise what you have 
10 Made. We pay ca^ii Lcr sood earncra*. 
lE-n.'c i;k b "blnac:ij]^rj.. U-Ln L Lradr t unLil ycai 
urlLc 11 i i_- ■.-■ Cls iiliit'j COinvkhy, DupL. AG, 
ITS W . Madi son St., C hUajio. 

MAKE lb liEiotORniphr. Learn 

qiLLLkly at bonie. Ea^y Ldan. Pruylaua cx- 
3>eilence unnecessary. CUoimon sohocl ed.- 
liraL:an fuLUCiftiL ajid n'qiLlre- 

men&t free. AmsTJean School of Fhoto«:- 
raphy. 1315 Mich iga n. D eot. ChJcaga 

CAMERA ftcpoirinsr. Brllowa made to 
Ordur. DhUtter.H repaired. DcLEOvra rmadr to 
fit ml. ftandaid raiaiirn! Untied Caracia 
On., Irtc., A- 1515 B-rhuaul, Chicago, 

CABEI! Bpot -cash for cajti-njru, lenses, 
hluoculaj^, movie or alLLt, scuud projec- 
tors. Send full description by mail, ur 
wire for prompt nonh H>ITrr £ Qvrr 30 years 
pi dt'p>. 1 idubi-hiy lh±UT^ I LOliurabl r draE- 

Lngs. Eiii-*, Camera- Comnany P 173 Whl 
M adison Stre et. Chacagp, Dlinobs. 

HAVE You a cunern? Send len ceata 
for recent number qf nur blR mwrasLiiu. 
.'.hpwJriR how t0 Jhakt hulisr pictur-ra arid 
earn money. Amcrlcazi Fhotography, 113 

Ca-mrrg. EiouKr-. ]in:-;tun M;l^. 



EXPERT Camera repairs. FarrLRn, dfi- 

ra»LLc, movLe, stlJl. Bellows made to or- 

d^F. ^rnjHiclnrs. CAnuina Rijpulr i>hop, 30 

F AdaLUN SL^OlL. ChLeagn. III. 



PHOTO FfNrsmNo 



h TTOUR Work aurc ia atfolL" write* cus- 
t^mf-r. ;i5irun. flluii CLnh- RraJn developed. 
■J L -3 r 'i5 Jr thiEUTflubaentd 39 expea Urts (1.35; 
IB esposum Mo premino^— lust bnn- 
C-d, Tiar^fiEt Wurkicmruhlp, best rh-i'rr.i.rals, 
and papers Insure sparkling negatives, 
brilliant glnssy rnlargfi'mnptii, Send Ilf 
y-Ollir rail lodav PrLme Phot^i Labs., D?pl. 
A, EOK 12H3, MU wauteee, Wl*. 

FREE! Bent &tLRpKhBL Ocl allractdCe 
□hur0 button with 15 prints aach roll 25c. 
BeaullEuI novcltV preuuum-f. Novel-Ad 
CO., ft M.-i3aT Nmrtli Avc. r ChJcaRQ, 



FREE Rriullful album wJ Lb cidlnphaEic 
cavelopes. plus rati dnceLopcd. Iwd asla 
prinlf Jhe Kacnc-rlay Rorvitc. Fhn-T- 
Phu. Box 24F3, HLahtand Park. Mich. 



1 M m p;:i.:ij ACE Service! Plclmes returned 

Hama day brdrr reWFved. sixteen auajmL- 
Ifred decklEM3-fidirr VrLpx prmti from roLI, 
35c. One c-jIujci! or tw>a plajn cn large - 
ments plm 0 duckled-edk^: V«|ux pnnla. 
li t Free! Coupon lor 5x10 rnlurutmcpc, 
Jre-e waiti each Ufcc order. Any 35 uxpp- 
jorL 3 Scrim, film flne-rrain developed. 
"Magic-Eye 1 ' tlbied. h-jipuraled and each, 
good negative enlarged; Lu 3*4 del drefckd- 
odge Vcsok paper, tl.lkl. ]g*e*bm«re. 55c T 
Reloads ^5 exposure, M:; IB exposure. 
35c. 3s. 4 dt-tklwi-cdge reprints. 3e each! 

Write lor free iEULllMrs-, free premujm of- 
fers. American Studios, Dcj.u . J.00. 

LaCrvwse. Wits. 



ROLL Developed— TSra rnl-arRpmenta, 
15 prJiita. 25c. Dick's Photo. LoujHLille, 



ENLARGEMENT -Ixd In cnlnm and film 
develop'd 0 Yeiox deckEed-edst; prints, SSfc. 
^rec film mailers 1-day service. Ma;l airua 
ba Jetf-Phut™, Dl P u 134 yftO Box 5W S 
Ne w Yorte . , H~. Y. 

BteKtE&T ti dp Value In 35mm. flnlih- 
iriR today. 26 H!3EjhiKnLre frgin 21«x4 l .j[ 

snlargamenta; dt-eklud, emhcfliud Ena in 
and date. Eighteen exposures 75c; sixteen 
exposure- rplUs &ic_ l^rec iriallfTf; fl eftpo- 
sUr? tu-IIm Ln b^aiLEitpl, decklod reniact 
nmah wiLh tree handy alLn 1 icl 25c. MalL- 
bag Film Service. Bax fr!4QA , ChlcaKd-. 

as MM Argils, LHca t etc,, feswpi 
p_ Mitreury’'S 3 6 esrpe*u™ iclb, line Krn:n 
dev-eJoped (Eastman DEE-20} and beauU- 
fully (-nJurgnii |p 3 1 ' xi- 1 clciHKy prints. 90c_ 
CAI-Lrldge tdaoded Wllh EiS LlBiQ Plus X. 
55c. 10 ciq>wurr rolls. 50c. reload 20c. 

Palms pErmane-nlly prol^clrd by FCVdlu- 
Nsnary CryoLyte picecsa 2f-hcor n^rvico. 
ftaUiEiclkin Eunrantccfl- Free maiUng: 
hiLgK. sakniule prinL Write Tech ni 5 mRji. 
Ijjilmetory- 607 Brown Bt. n N.W., Reehcs- 
ter, bf. V 



TTtKE MaLlihg b;Lu r -- . OutstaELding pin- 
tur», indlvlduau attention each negative. 

Null d*ivL L lo^cd and II iirLnL'i 36c 0 bCA-U- 

EituL 4xB «nla^gemE-ulA 25 c. Imm^dinlr: 
service. Mjalcaiii Fhote Laha., Dept. □£, 
txqCrpfijir. Wlscamlri, 

20c FILM Developed, 0 Yelox: Afzrrotoaia 
prtnfa, guaranteed wcTkmansliat>. WiL 
son's, GTO Bo x 202. Ne w Yor k. 

"SI1PERFIKE' 1 — 35mm. 3£ exposure 

mlL dfVulCq>Sd, Ch-uknJeaEly tLardonim n n-:i 

enlarged semi-raatte with exclualvt ■ Ex- 
Pos.iLrMinoJixvr.’' in hi ji 110. D^rtrldses 

ifis[KiuLi!d 25C. J 'Q:ir lulKliilLoTy h^ad piq-^ 
net-red 35mm. photasranhy." Send for 
iTr.r mallbai: Hupcrfln^ La tomCon C" , 113 

Caurt fi Erect, Kc a-- nrk , N . J. 

HAYING Tronhk? Prof easi-anal analy-i 
Kl* ncgwElv-c and i>rLnt, 2in; 2. 5fhc, |!n- 
c1ub« stamped envelope. CruukLr, Ktu- 
wwd. ftrockton. Miws. 



ROLLS Devrlupcd S nxpm-qre, 1C pnnLi- 
of 0 pfJnbi 3 eiiUjgeiiflent touiwm 25 l-. 
35 mra. dev-nloprd. enlarged 3 si. 30 expo- 
sure Hllc. ltuJaads. Kodak flLms 25r and 
50c. Camera- City BtudJc, 225 Shelter St., 

Roch ester. N, V. 

NO Frou uffL'is I Nu autumaLie print- 
etal Individual attention to each nega- 
tive roll dcvelppcff and dshl Kparkimp 

f rants 25c. ImmcdLdLr rvtrvJct. WrsLt (or 

r™ inaLELng Png'-. UnhveraaJ Photo 3erv- 

1k, La crosse . Wisconsin. 

FIRST RflU 35 Okkli. tlkli; grain dP , '™l- 
□PhI. 35 blr 3^x5 eLilargemcnla SI. 35 ex- 
posure superior reload 3Pc. Nationwide 
Flnlsh rm. T^nLoji, IeuI 

" NATIONAL Reputation lot nuallty^E*- 
ciu£lve but net expensive, 0 oxpesuro 
rolls, drekte rdx<: pr:nu m bandy yrclcrt 
Album 26c. reorlnlii 3 l. Miiitululrr rolln- 
^nlarRTd 3 in ti EJmrs, g tXpuKuri'K 30c, 
jd ekposura Gne 35niQi. 36 expoaurca, 
3K.4 enlarfftmeciH. (i a6, in c*pos«rpi 7tu, 
Pf. rarr.nnnt Phnl-a Qn., 1522 - luL Ave. L 

New York. 

ROLLS Derclnpi'd. two xeLt prlnb! 25c, 
Ri-piir.'s £0 l down. Er-hLujiLULi BtUdloa. 
J3Q-Q5D LUXTtv. El:chmnn d Hill. H. V. 

□tJ,-OOLORED 5a:7 Etilaraemehl 25e; 
urnnll aim 20e Aflett StudJc. 41-31 4 1%K 

Ht.. Long lalftTld ClE-y, N, Y. 

10 SPARKLING Ltfctonc prints. 2 beau- 
tLEc! Hollywood enEnr^rrm? n tS . frfti 1 Li-JLth- 
er4me frame and phOLe- Wallet UQlV 25c. 
Ftac ptiut* album with ft ret order. Llf-e- 
tuEiu Btudloa, De]Jt. A-430. Dos Moinrw. 
lew cl 



1942 35MM. HR I 3fi e*p. rulLs, Hue 

RTRip. duveLupud, t n larged i' ixt^ glossy 
Luxcupt UbJvexJ. B£c: Ii exp aac, incladu 
DOSiaKO with remLE-Lanee. "SLiLdSd 35." 
Box 077 Grand Central F O . Now York 
City. 
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EIGHT Rrai5tL*L|3 tnlm-pud prints l near- 
ly pas beard tilza) or 1? regular prints 25 c 
35mm. rolls cnlmrcd *5.6-3. Bur- 

- fiiudioa, 445M. Roaeue , N. Y. 

TWO Beautiful prints from cadi pLciure 
pn rpll '2jc.. TiiPcitj-Lwe year a of JiLitiFltu] 
rnaLurdtfa. Quick SCntCC. Lent PtlDtOQ,, 
Dep E. _J-4. Janesville. Wan. 

THRU Print-S I^acti goad negative, a to 
a esfitosure rolls. 36c. 12, IS. LB exposure 

rolls, fide. Reprints. 3«. Prod P. liiLst- 
mftn. Badif, lOffa. __ _ __ 

DOUHt-ESlSE Prints, Your volt devcl- 
crgnrf and 3 dO'JblfciJZe prints 25 l“ IrOliL J -G 
or 126 bJhT-d negatives you rend ire 4x6 aneh 
print:; Ail Dthiii nlsa ncgaLI vem DrLnLed 

In proportion. 16 exposure rolls 50c i IS 
vaCMtlire fpSi* 35e, Hrptihts 3e *!ftds. 
■ H Gur guarantee." Everiaitlnsr hl-gloss 
Amah. Overnight wrvfec. PaeLftc Phare 
Service. Rax fldfi. Sjim Fronc Lse o^ CaliL _ 

EIGHT PrLrts. two enlargements 
Quail Ly Picture Co., Hm P-3571, Portland. 
Oregon. 

ROLL Davtdapcd and 16 piJOLS. Or 9 
l^rLntf and 2 erLlargebiersta. Me. Candid 
ifimni. film deyeloprd And 3G — 3*4 pri-nt*. 
SL.flU, t-Q exposure roll, GQc. Mercury atu- 
0.1 os-, Dept. 21. IDS DT. Dearborn, ChLcRgo. 
111 . 

IB BEAUTIFUL Overelse deckledttd 
prints and two pnlarKrmL‘nb VfiLh ftmt 
order 36c. Owlphcto Ml. Weatherford,. 
Cnnhami. t 

FnOTOGRAFHY For pleasure and prof- 
it Prepare H-t hcimr. Gammon schorl rd,“ 
li Cation JuEEeLeBt. Wilt* Tor information 
and requirements. American achwl of 
Bh i: tcigraphy. ]J]S Michigan, Dept. 3451. 
Chicago. 

BOLL Developed and S lustrous distinct 
figbnSl pftrmaaehfci VtitQK glossy tiripLT 25ft-™ 
reprints 3e tsuc ti. Fotoprlnt Service. Box I. 
Foouufce. Virginia. 

aa:D BILK Finish enlftrgetrK-m— 35e, 
Send negative. Irving Studio. 40D6A lr- 
vj yit Park. CUle aeo. 

AMAZING 35msti. Value ID expoau-res 
developed, VaporaLed. enUrned. Wo with 
Eh L a udv'crtiacsneELL. Limited Uiue. Scud 
fllraa Write ta Mini Mr Vice, PM82, GFO 
Box 11B, New York. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



Pa & ft Sayu: War time means Bass as 
Ihir lOgLCSl supply center tor tuiTd in get 
Clue eguSpmrpi. Wi; have it, WrlEu lOf 
latest eatidemed Clue- price list. H mm. 
uud 16 inm.. and sound. Nnw R*vfte riuu- 
Lie 6 wire F'3.0 l=T3u; t (15ft. 50, RCA IB tiilcL 
$3.0„F ibP-Wsruut Ci jEtttfa, S325.QO. -Spot 
CilaLl Jur jjivid used movLC DquLpnieni mid 
SUUUd ]iroleclors. CumcxjL UatapiiCLV, 

Dei jit-. A. iTu W Ma dlAan rtL. Chicago , III. 

CLEARANCE I 1-lMiinm, CartLCtas, 
movie filn.j;. E^lptolH^n tr.PvLe rental ll- 
LriiTj-; lowest raWs^ sent anywhere. Efi- 
35mm. projectors, sound, silent. Ttme 
payments. Uades Accented. MoeulL's, S4 

Wi-M _ikth, New York. _ 

DEVELOP Your own fl-irpmm n^viD, 
gave Hu It fllcnii — dK v«Lupeca. Write 

Genera Company, DaeeniwrS. Iowa. 

36 MM. "FILMa.’‘ Pro^etora. SIVcnL 
Sound. Ucmsry, IW Bertdty. YnunaG- 

rewp. Qhin . _ 

|i BRINGS “Bururtae" aiwrtmcut flinin, 
calurful titles I Lehteine Prims. Nevada, 

mIsmhiN. _ 

WAlfh^ED; Cit'd ^oulpraeut far cash. 
Fiho.4, eainevaa, projecrers, etc. Fetcis, 

■i] -C Bflaith FQUY th. Allenrewn. R-gnn a. 

10b FT. HlUrtL. Subjects Me. SnrLnji 

Filma, Hoptinto n. M ass, 

SEVEN Emulsions for all 8mm. movie 
cameras! Spooled rredY fur like, or built, 
iH-iLvr hO-.c. E^d-S, 3S46 Central. Kan; As 

Clly. MliabuU. 

MOTION FJcrure flims eichanffrd B-4J 

33 OS Mam Street. Bridscrmrl. 

AUTHENTIC Child hfiLlth und LcaLnlufi 
JUniH for Athoola. eolleics, health work- 
ers, abclal workers, parent teaehpr armnu, 
Silent and sound Complrlc infcsru:alLun. 
Kenlth Film Serrice FrMuoen-, Salem, 

Ore ffoo_ 

BULK Film. 16 or daubLe p Hanchro- 
matJc WrstQn 111, ISO' J2.T5, -t0& r Hfl.Od, 
ne>t liLLlnd]]^ process! nf, Shooks Labora- 
tory , i 0 F oil; r Forty fori. Fennw- 

movies! CdtalOfl izv*: ^amptpp 

10c. ODDd-PT]]] Cnmp diEiY, Jaek^bh, Tima 
1PM M. FJLetls EKchaiLgL-d, 406- £L. tl-l-I, 
sLEejil— Si 06, sound — S2.1H). Latest re- 
leasee. Free IP-IM.K? calaSn«u«. BaLiur 
Films, 742 NewLats Avenue, Brooklyn, 

K. Y. 

"THE Wcirld's r.rflttitiL PSiiLbLi FluV." 
Fn'tfctuiJ v-e iotijjn. SLm rental library. W:ilo 
Hensenwav visrm Co.. M^Srnse ^l, 

freston. m 

HAhCACNS Ncw-usimI movie ctxiitns 
projeclufs. acoessaiJos. Larne Aim rental 
llbraiY- f^CTld JbC (er entuinKUfl=. Den 

Etderw. iW{-?33 EnyLiren Struct, E-jhIucl, 
Munu^huietta. 

JLM-35M M. FJlmi' BauBhc! sold, CI- 
cnanEod. Complete suhjeots 42 up. Cata- 
logue, nnniple fhm luc. Inlu-rcLaLUKUnl, 
2L3D SLijsi:!!:; BrUaklyn, New York. 




8MM - I6MM. Films. Free eatalosrtc 
[Eamplo film 10ci. Parkway FswhiLrigp-, 
951 Ea-,rLTn Parkway. Brooklyn, New 
York. 

MUSIC AND MUSICAL INSTRUMENTS 



I.KAI-lN Papular pLOiLa! Writs MagLo 

Kt-v, 1 i | - A BTOfldWftX. G I '■ i :■ • J .i I v. CeLLL 

TRADE Nlw DiiuulL biiiju lor 16 mm. 
projector. Other instruments easy terms. 
Aab Mgrlnn, Osyka, Minn 



SONG WRITERS ! AtnaiLriK putKlnnd^Tig 
[pr. HJhbelet, C5, 2157 Ho. Avert, ChL- 



NOVELTY Phnnpgraph ri^nrdn. Free 
IlsE. Records, Box 111, Roselle. N. J. 

SO NO WRITERS, Write' for I rue iMMklut, 
prodt sharing pljin. Alllrd Music, 204 
pul Faurth. ClrRlnriiiLl, ObJo. 



BONDS. Bang poems oon*Ldered for pub- 
lication, Wrltir tad av. Radio Music Com- 
pn,hy, 861} Holly w«ia Blvd,, R^llywpod, 

YOUR Banff completed mid pu^llshrtd 
136.06. Melvyn. pinjer, I ronton. Mlsreurj. 
SONGS Compu.^d. m-un^d. Excellent 

buEiiilLUrt proiiMltlun, Basil All. OLla- 
Vlll e. Qtil-Bu 

LYRIC Writers: If you can writ* the 

^-•o rfl? ip it sgjbK plunge contact us Lmmp- 
dlatEly. Wf already have royalty rdai- 
trocta an Ihree melodies, but don't hava 
the woids. National Mu&Le Agency, Depk 
A. Box m t Hollywood. CtUf. 







RADIO Seivlcii m^n nnd C^pHTl mepters 
^end for our giant radio cataloc- Save 
dallurt.. Dmlrtf Radio Co-. <1DSD h'CW- 
atk. N. J. 



MQVEYMAKfNG OTPORTUNITIE^ 

AMRITIOIIR Mrn Bncf ■wbm.nri wanting 
spare time work. Bend for free [L^tLn^s, 
A. m:, Brackway PublmPer, i3 High Street. 

Bristo l , C a3Ln.uctjcul. 

SELL AdVE-r[biLng an your awn. Out 
all profile. Bend others re work for you 
and Pile up mart, Fglre orer 30 pm-CtlDAl 
pi a iiu reVuiila S^Crcta haw La .start, Free 
eSroular. Mall Order Money, G04b Norpi 
Brnpd. I.apsdatt, Prnna. 



.^PARICLINO Cl™ Elgn milflt *3.06 
ffew tefl>, Eunfllnotia ^alnt iPcludcd, 
Le^m to mote ns mediates, numbers, 
walL-fti&tcoa, (jErflv*-jtfLarkera. John -Sprln- 

kle, M3Q . Marion. Indiana. u 

506 TESTED Money makere, 08 page 
bank, id, 60b wards. panlnAld. nu?2- 

jiesf. sotre ti, lo-rJiLblss, '#hed^.sftlt supj>L/ 
Eouroc. Homer Shell, Box 74. Fa3muttb K 
On. 

IN VEHTIHATE TJlf! DTkm.a’.CTCiH.l report - 
ct plan.. The mast AUeceuful plan In malt 
utdei. Information 10c with a regular 
5M plan Included free. Leo Adams. 492 

Barrctl St.. glcLn, 111. 

AMATEUR. Car man is L 1 :, uam up ia 

G22Q.60 jrtr monLh doing copy work tar 
aJvrrLIagra. Ad-B^rvaag, Argyle, WH, 
^IVAP Apy thing Ht Paw.1. ](L5I Unlvijr- 

slty Center 3re. , Cleveland. Ohio. ^ 

BURE-rFlRE DLoie puller. No fltock to 
carry. Complete plan 25c. Cellar Mailing 
Servlet 16 High St., Bristol. COhfittUCijt. 
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POPULAR MECHANICS 















MILLION AHJc3«.. Vr.j wholesale. Val- 
uable dirwloiy 10c, Ideal BeirvLee, D-3, 
faik RicLk^- 111. _ 

TIMffl.V Hocat tmr.Lmvis Tremendous 
praflld. Formula, J na Lnic Liaiu;. samplE-, 
dime. QimsLcr, Box FI25, Br5dff£[ia*L, 

Qlulu, 

AMAZING Guurd ngvtiLIn;?! Details, 
IGt. _ Q J B i:J-fca r DlU WfaL 13rd, Chlcur* 
CASH DjlLKfI Let the putman driver 
It. h'H page boot Cover Ifl.ODQ words) l&cu- 
jjttctttd with mailorder himumurlt man- 
ey-makers, 15c. Two mat! order uppur^ 
tunity iviblLcst-iORS included lieu. O'Kay, 

3oac TO-O. Ft. Smi th- Ark. 

EASY-Qumk money eopyrLgnLed plan, 
25c, aiinHun. Specialty Semcc, &E U-Lcmby 

Bt.. IlabideEL, L-anii. 

NEED Mtmcy V Operate TudnlJne, Hcime 
— LpaMlLmel Dilfuri:::'.! Bik lM-PH, 
Ausi im Tex as . 

MAKS Statuary, Hoflrtni. eta. Imitation 
marble formula 2&C. Ideal SC3Yl-ce, EH, 

Park REdjp;, 13] 

START MjlLI order bus-lprss. Stamp 
brings Information. Albert Ludwig, 522 

pgary. sap Franclsra . 

LUmikdu'e number plate — Entirely 
ne-W. Free circuLar. "6M;ftre, J- W, fit, 
Chicago. 

“"MONEY, Samples, malf fi&Lore-, sit them 
aJl m stacks by sending USc to Robert 
Bcnxi, Rux lit, Hear bora, Michigan.. 

-'flCHEMESt," AlliiLcir.-, Oh in pririLi 
iMtt-d t-guLLv-r:;: EcitaihES OWHirfclinlLLiia,, 

formulas. Eix in-aga^nes, 3Slpp. f JusC 10 c. 
MONEY in names — details lien. M aka, 

ESS fl-P Te-jiiiemee, 5t. LfygLs. Mg, 

madr’-Ett-mi'axuTC HFC4l *UR- 
pttrtft. EJhv taCh.ln.ET fceL. Pta.rE.ku 1 a. rs Itc^- 
Jul OorasDn. 35QD Tesas. St. Loul*. Ho. 

FREE Literature espial us how; make 
tn<ir*zy through dlili i. Cutler Publishers, 

BeadUrir, Fgtmayl-VBJj jn- 

YVNOLEtiALL ii-mLrrx's. HOII UiKl arUglcx, 
Free directory. tdsywoode, 1133 Broadway. 

Nrw York r 

"~UE A Jiiulasd+mUst, RomaH nble drug- 
I?uS hiallELg uJraLeni. Nn mnnJpuJa.Uan, no 
appar-atus, Inexpensive correspondence 
court?. Fre? Lnformntiom MtUtscieucc., 
DeLand. Florida. 



BUSINESS OPPORTUNITIES 

START Own money makLne ihiiLncaa. 
Ejiul : ij'ju:; protlLn. titi-ady deiniind Write 
tor free amazing parlLcutiirt. BhfcrkUe, 
H-dl -L" _.:.-n <-r::nn ftvp.. STOOlllyD, N. Y . 
ARCHERY Rang-os- cam HOD- weekly. 

FrlCei, plan. Stinky JciIlel-uh, EolzmiiLELna. 

N. r Y : _ ' ___ 

MEN — Women, at*j-L~™ own bull mu, 

home, office: booklet describing o*cr 1CKJ 
menuyshaktiLK pizru- Ire?, M-n-nLampu. 

iJMM. Holtyw-wd^ 

START Hu 11 iv bu-iin-.o Eii-.ih.Lun /-ULrar^I 
plaques, nrt acods. noreltief. fiou venire, 
concre-u: pottery , p acd -=l fqrniltjrv. afUfl- 
csal mi-rPie lloorLng. llauld JiiarWe. Make 
your cwn flnxib-lin /nol^v Ampins nrtlfltE. 
Valuaklt! doklnj free. Cirauvr Publ^lmr^. 
_TPMH), Olencoe. IJlisioLs. _ 

FOR ' An extremely profitable UlcLbhe 
Lur. In:vjn, operate a rnLlneLim pg£ L ncy- 
eTedlL Lltreau. Many Qiak? Si.dM yearly, 
up. WrLte, Calc Associates, Syracuse, N. Y. 

THE Knack of making money In any 
bliaLnxsa. job or praJr^iLan rns^ly m^terM 
if you know how. Bend me- ;l '\k atnmp 
and I 'll tell you. Goiter MalJJnf Service. 

|p_ K]Rh H t . . RrLnlpI ( pmn, 

r CAN Start 1 my man or FPnmti cJ In- 
itlEe^nrv. In n nticr-oiif ul lifr-Luni: bmiJ - 

ness Whitman, H.tJ. Bar Ul>3^ Tampa,, 

Tlorjcta, 

START Own business ticm-e. ollLce. Na 
peddling, little or no lov^Ktrarni. Pri*? 

Loldni lulls haw. Win. C irkfE-L, 23l28 liaC-- 

btlle SL, Hazel ras L k,_Mlch._ 

MECKANIOaLlY roclLncd fnen— Q»H 
and ojxjrtti seneral appLLance repair sUlo. 
Complete. Illustrated eoutsa snob's yen 
Jiuw Wr'ldlnfl, rclrS^rntiun, maLpr TC- 
]?iLLf, now to £ct husluesi, etc., all tihiuq 
covered. Free literature. Christy Bupplv, 

Pcpl, 41 1 1, as^E H, C<;nlra] A v n., Ch-lc aeo. 

DOZENS Sllckeat nianeymaklng pttrpn- 
nitlociu ! Sitrpil^ing. FarcJeular^ fru^! 

Bog Hfl-PM, Austin, Teias. 

TIN Ctileli kooka ateel itnip-. v 41 L 1 . 1 a.hln 
tin. Furty I ennui as 25 r. Harry D. Cater. 
I Ti^i I V ujhlngbtyn lab., Hmiver, Cg|praij 

MAKE Your own FlexLble Molds. BLat- 
uary, Art Opod-v N«vcltLw. Artmelal M*r- 
blr F1i:arinst IJqicLd Marbli 1 I^itcraiurr 
Uee. KrmioD, HI3-M, Part RLdee, 111. 



GUARANTEE!! TAC-Orti-t! Cpiinrl Itawn 
mowers-. (2. Oil entiilqU Ma uvr.s Jane- 

ville. Wlh. 

FREE 15'."jkl': L. HOW to IhillUf-aciltro 
many prafluets, Western, 331 ClJm-as 

BLdK., Clii-uiilan d, Q hln, 

COLLECT Yoyr gwn gewunt?. Mnney- 
back guarantee. Creditors Service. Mour- 
stqI I, Wyomi ng . 

BEIiLTNO EhitabllHlied bri 1 icwfa; nf c-il^LIv 
CO mEKKiOdLu^r dImri.' 4IKP.; profit, will 
take H5.K). Kay, 12D W. TliUd St.. L 05 
Aiiit | l»*i Mat 

MKN-wha- 0 bent your" lUlure- With 
biLslnunn buum.lng tills; is a good time to 

Cut m H III 111 1 :-- 1 j ■: ■ d hi il RftWklgh bi 4 Nipif|ft ^- 41 

business a: your c wn wn.h no prlurstLi£a or 
shorUigcs to wairy about. Yod need no 
f-xprrinr.cie und c^-n 1 r=e? our capital. Write 
RawJdkh Co., Dept. H-i5£-PPftf^ Frce- 

port. iB_ 

SELL liy 131 uLt — tju^jj+iKlLM-riH free, Hc.rr>- 
R. Dean. im Aye. L, Gain;- La::, Tl-Xol. 

HERE'S A leal opportunity. II ylm want 
n business of your own that lr aubsiantmi 
Uluhey maker right ngW and ha? ijmhmiti'-d 
lUtUTC With exclusive protecLiun. And If 
you have jGng 04tsh to operate a buslues*, 
write* LfiD Stockton Street. Dept. ID. J 4 w:k- 
sonviHe. Fl orid a, for ennihPlMle d^mLLi. 

WHERE - To buy auyLlhtng: Nuiilcs, ad- 
drcMis com, Ntlsoo, Dakota- Bldg., 

at. Paul. Minn 

R1LVER.INO Mirroir^. Home-Bpareijme! 
FrSL LUtilf ! IiUiltuttiDnn Dir. lltjjf IU2-pm, 

Austin, Tcsr h. 

MAKE A good livjjig 111 the malL order 
business, til pag-ts ol money -milting 
plajis and (ilinpk, ■woj-JE4ible Jn^tmeUans — 
fl.M IKHLpaJd: $.1. S5 C-O-lJ- Regan, 

UTUfl-P Bro adway . Ne w Y ork City^ 

$7tEE — WO Clever maJJojdi:/,' liomr-- 
*nrk. I oral busu cu-jl? oUEeis — sIL anajipy 
moncyEuakeis. Lawla Co.. M Cnrpen- 

trr. pan Fur k. TllLn ols, _ 

MAtl-OBry^R Z.ett^rd. literature, coju- 
pasRns. written. Pmverfull Guamhbcedl 
ReasanablPl Flnktl Ar|v?z-Hs;ng. 1P13F 
Left Angeles Btrcvt, L ift Ajigtrl^a. call t. 

SIGNS Atid c-liPwiairb «anily asLrt e»- 
pertly painted with lot tar pattern^. Many 
nncl styles, Write lor descriptive 
loader. John Rfrlin, A13W Centr-al Avc.. 
Chico go- 

START SiduLine unul orrtr r business. 
SriaLI espttak. LegitluiAtt. CIiodhl- from 
HavtfrnL pTapHtnlljnip:. details free. GaRSOr, 
43M Waat 2Lfi-t. Lus Acmatufl^t’aLli r,rnLi, 
SHATTER -STOF 3 nVi^Lblt wlnitaw oco-i- 
Ing fpalptf-rl fin lURltlel St O&s ftylrif gliLis 

jipiLDfctHinf. Wa.shahk Protects LLke safh- 
l y glass lor ton ceuLu a window, RLg 
prafits. fLaconl^ J^e ta(auipn. l>ulaLSs frw. 
Slaminilt Carporntion. Dept. SB, NaW 

Haven, Con n. 

BE Notary public, make money. HchooL, 

iw-so wt-.M waA bRnton P oniaftr, 

BWERT”vwuuii tepahJjig iuui{-hL by 

in ail. Bu.'-lncns bnamLtig. AiaOCiatcL, 

Max 7D5, WarrL- MvJ]l^ L Ohio. 

3 MOST P.L-ad mall order pinga^ini^. 
3 Pc. Armand Cartier, 6B5 North, PJtt 5 - 
•firld, tlo. 1 ^ 

HOME tvork buxlne-sa. Many braiioidH 
tioitL. Sjh ki-'L-'-iel 1 : free McFherson 

Htamp wait?. Middletow n, ColmiclIlciel, 

JE ap MAKERS bimd-btat-s pay upL - 1 Buy 
3 2 pcrsDuuLic L-r-llprbfin tctleH-. Copy dii 
your rjn:L leUcrlmad — then mall — eaJleo 
t 3 on£ will iimas-c yau.1 S-L.Oft ua^toaid' 
4 L 3i □ OB, Hfiagaii, S^3-B B^Oadwal^ 

Nchtf Yorfc city, 

BRUSH PI ;i Li nr □uLfit.'i ranneot to rt bat- 
tery. no tanUs necesRai-y. A3:nasl ru; sLm- 
Ihk ah- paJuLlJig. Yuur □|.ipi>rLiinl(y to niAke 
good Jnaome nlatiJig auojparts, bnLhrisnn 
fixtures. jf-dretoTA. mirrors Oet Ifee proof 
a::d inartluu Lars that put J-OU in a paylnff 
business of your own. Gunmcuil Of\. 

Ate-, h &refrtiiF- lltln ols . 

OPERATE Route ured In, 5c. randy bar. 
rekmtt-, popcssrn. eum vthdori. LowraL 
firleia. Nortfisldc Campany, Indiandla, 
Iowa. 



COfAJR Cement wLLb tin; ml tala, Make 
arttalLE cnmcnt gaid^n orn^imenl:; Holly- 
wdaI Litytc-. Kjimnlc- 10a Nottywraxt de- 
mon toraft-, ft52r Woudeilatid, JluJIywogd, 
Calif, 



YOUIL Qwti bunlrtmi, fid page book, fttl 

S I a ns; 04 page iiLngatJn? IDc. &c Sclcm, 
ha-P. North inh ^ian Jose Cahf. 



STATUARY: Make all fclndj. fUmpt e 

proenss. Mate and Install artificial stone 

jlunrtng In calfii L: quid marbLe. Other 
maney-magert. WnlL*- hrOjnnrly. Litera- 
ture free. Comoo-Tex. bct 7m. 5(. Louis. 
Mo. 



PLAfi'l'KS EndustTlejt dtTn r r , Industrlaos 
nu! j j an opoerLuiiitv to start a biz.*-.: nr-7,/ ? al 
th dr awn. u^aiiulajcturjnff art eaorLi. jiov-- 
eLUea. -soovrnLrs. eu.. Lil Pla^teix arid mar- 
ble imtidLimn. 5? material J:iakr*.-. 53 arti- 
cles. Rubber mculii^ furnished, lor £peeifl 
product ! w frnuiEI iUVfMthiDnt br:nR? cwd. 
retUThi. Wp am new placing IiIe rhuln- 
store ardeis with Jtianufacturers. Writ* 

far interfiling IWOl£]et Uiaih-d free, FLDt 5- 
trx Indus tries,. Dijpt. A. 10B5 Wa^hLugton 

Ave. . New York. 

WEBER Typewriter Mr^hanLes School. 
Si nifiij 1 ir-ij homestudy-repaldlm: inricits- 

Jjjg. Canton, OhLo. 

S5o.ua, ft mo, pa WREKLY "uiiiig HO-ydual. 
stautp pSraiu. Clement, 9i3 Ai-thur SL, 

jU3el3csl er. H. Y, 

MAKE Money lgjr mail, the wav we da. 
Free LnCormatHm. MnywOwL HD3 fliaad- 

■qqy. Ni'W Y Oft, 

"HOW And whtiHl tu-c>b[B.Ln cnptLoJ. Fully 
piplahscd, partLentars- fret. Star Service. 
Wapakonda OhiU; 

MFCORN And putktp chin machines. 
W 5 help start riHCl Sud WOtOcn KjI bus:nm. 
Lpti-K - Eak i ciu , J ENCiO Htgh, BPrinslleLd. Ohio. 

LIQUID hiarhle— ColocEul. (ringed! Mold., 
ptm : li, spray! CompasLU-on floors rubber- 
lasiLr. motdn, Fwrtl cutais free. MLirbltla- 

ilia Servlet!. Edwardnvllh 1 Illinois. 

CHARTERS: DeEaWaie; be*t. clLUftOCSt! 
frt-f forms CDlonlai Charter Co., WJ]* 

imngiotl. Del. 

I J7 WAYS TO Euake ruanEy. Ln Jiavpc at 
Office, hiL=Lncss af tout uwjI. Full p-arllE- 
iiLars fret EERa Ca-_ 21^ Grand St.. New 
Vnrl: 

2t DAILY P 475 for H^W York olTlrr U D- 
dor yaur O^cl cam?, CO-Gpei-AUVu OtDrxaj. 
i3|_Lcxlrjiilon Avenue, N <-t Yor k. 

Bl-E't. Bcohs by maLI DEL o]n:tri:ssi(SJi. No 
stock to carry, Orders cDjnc in you. olay- 
wnnd FutHlsHem, HD3 U rorulway. New 
York. 

MClLDMAKlNO — Plaster Do^llhg, C-nm- 
plebc forum Ulk fully illuitratKtL Ion, 
Mai wr viM, RL£--h_i r iirk ki dec. III. 

FHfciE— Bek list a’i helpJ^I UpaSs. Pop- 
ular ?.Sf:ehsmji3. pre$e. 30U E. Oni^rlu St. 
ChtcagOL 



FUElML'l.tSp PLANfcj., ITTC, 



FORMULAS. ^Toney nLakhig bwts lls-L 

free, acott'a, Bwt 34 3. CovLniiUidj, Ky, 

TWELVE Unique formum*— Added aUr- 
prtsc^ — one dollar. H. P^tcr. 30 Wat 

Wqjhingt^n, ChlMWP. . 

MAKE Fast celling pf&dheta. No- ma- 
chinery. "ChtmilBL AnprHi-ved Formulas " 
WrLlo Kf-ir.irg. ID. Faj t£ Ridge, Rhir njq, 
AtJTHENTre F01 iJL(j]:.ny V 2 i pagrfs’tlL- 
IiikI riiL' :: i . 3I>,1IPII fcrnPLlas. rL^ilnra. In- 
itrucliasL 1 -. EUt^UtuiL^ |3.5q p<i?irmid or 
0 0.13, i Foreign tl.SDj. CaluJei; 3c. 
Adcuna BrowEt Cnmpqny. Cfttttnul Hill. 
MaMoe huaetlH. 

''LUMINOUS FtaJnt'^ ahLnns in dark. 
EJi^ily JiuLde. lCW olhei lormulas, pLatii— 
ail 25C. Ide al Betv Lce, UGH. Park HlUge. HE. 
ICELESS IdeE Colflcr: cleaner; chtH-PCr. 

Instruct! -Ollfl 25e. Du ffy, CnTlngLiro , Ky. 

REAL Mflij'.ILaCLurLug fOrcnuliLS. Data 
free. Cdm-tolngs. ChcmlsC. Gordon Ave,, 
Syrflcuia r N. Y. 



€11 KM m Till 



FREE UdlLtlag: thctHUUy, mlniiTSlOfiy, 
biology. Special: 25 ]>ii:ce ahcuiEslry srt, 
j;ond s-i pu Trnrey LaUoraiurLKH, Evam- 
tQU , ILLLeluIs. 

WINNS Nt-w lde» chrinitftl kHs lor stu- 
dents; uppar»t4L» iLEhl dltmtctk, reLtiil. 
Free r- ; 1 tTJ L o ^ . &end 3c return vnatAgf 
J }[. WJnn r Dept. 50B, 124 W D3^d SLietL. 

Nriv Ygrk. 

■ ■ FOlS^OiC' ■ Gummed Labels, IBt 
Garda, 2ft4 Ninth, Pateisnn, H, ,T, 

chemistry r.alwrabniry apparjLtua and 
CltEinlcaLs Ter J nduslnnl , EumlyLinal. and 
prLvata experimental EaboratoTles. Com- 
plete -chrjsiiual laboratory Bap ply service 
IOC OurrLHiPuUdEjmj acLuxil sLud-.-iils. M^nrl 
3c lor iree 45- page eatalat ^ ch*:intlals 
nnd apparatus. Dept. M-43. Blolprlcal 

Buuply Co , J 3 "h] Mt. llupi! Ave-., KMhc?- 
ter. New Yovk. _ _ _ 

CHEMICAL Uxpr-rjmf-nlfT sauply caS- 
olag oe. Colnranl Clicmnml Company* 
Bract ton. _MQ£fi. 

SPECTROSCOPE Far auiek ehemlcat 
analysis $2. 3D. KutllDlg Saiu, CtucipbcH^ 
Callrornlw, 

CHEMICALS — Small qUBnlllLE-a-, appia- 
tm tigs. Cfliftluf 5c, tliUMhcra LalwTn- 
tQifjf£, Mud [Old, Mohk. 
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HELP WANTED 



SPECIAL Wait for women. Demon- 
EliaLt Lovely dresses 133 your hnnac. Earn 
J23.09 weekly. get own dr Ksseji fee*!. No 
investment. Give age, dress size. Fashion. 

Frocks. Lmk 42149, Cincin nati. GhJa. 

LOCAL. Agents icmtiid, b&"eum bonus 
Bints and demons tns.tr to friends-. Up to 
Hi Lpi a day easy. Experience unneces- 
sary. Valuable dtmon.Jtm.uji? equipment, 
actual -samples absolutely free. Frantss 
TaLJnripg. 5Q9 S. ThTOOp, Dept. H-llT H 

Chicago. __ 

' WRITE FOI lice fabric ^mplcfi nmas- 
Jns Jl-rUfiprwJ tabLrflLpEh.i. CLkSU With, 
diirn^ clam. Requite jjG lltiDIhg. Bflill- 

tiluL patterns. Loot axpoiukvc, !□ tit 
Wearing, Low priced. CuuiBlJKMJdiiS big. 
Alu* tcmplete dress line. Melville Com- 

53 D5,. Cinci nnati. Ohio, 

CALL on, mend* With sensational per- 
sonal Christmas cards Ertiin 3i0 ter II-DO 
up. 3 L *11 finery.. ALki taagcdtlceut 21 card 
si. W assortment. Profit 50c ETrorrl^ncfl 
yt)he«Blltf. SBErtOlw on approval, W&].. 
lace Brown. 225 Fifth AVe. t Dept. L-34. 

Hew Y-dtK- _ 

BELL DresafiT at low prices. Hundreds 
anrmaLignnl bargains. Actual samplei 
Jree. Send dress £ize. age. HartoTd, 

Dent. K-554. _CiiKlnnati. Ohio 

""HUSTLERS Wanted I To introduce. 
Supply Lk-rr.iLr.d inr Ruwlelgti ncLcsaltlfes. 

■QchkI routes open nearby. nawielgh 
mcttuKSs get business. rid selling experi- 
ence ne-nJed la start, Wn BuppLy Kali:::. 
adver-tiuJu* literate re — all you need. 
Profits should increase every inv-nth. Low 
prim; good mi'll!!;; c cmpLeLe JLKrviiu. 
Rawleifiii Co. , Dept- II-93-PPM, Freeport, 



AO ENTS WANTED 



MONEY Making sensation r Sell Te Lends 
5Q name Imprinted personal Christmas 
cards oqly £1 up — frre suinpLpti. Outstand- 
ing line 3d assortments 39c up. FatrialLe 
enrd^ Ejepnncncc unnecessary. Fomnua 
21 aeaerLPLem on upLi-ruvul. BpiriaJ Lifter. 
Hcdcnkamp, 343 Broadway, Dept. R-l, 

N4!m- VqjIc, 

11 U i Mnni-y taking Drdrrs; jhtrls. tics, 
hosiery, underwear, pants, Jackets, sweat- 
era, uniloinLE-, etc. Baiea euuipment free. 

Enpurlujirc unnecessary. NlEurud, 

Lincol n. C hlcagp 

MAKfc:— Bell your own products. YasiLL- 
ia, Fly Spray, Hand Snap. Ama^nR Clean- 
er, hundreds Other laut-iellcsn OUr fnr- 
imOag ttr Li Low. write, Kemlud. 339. Fart 

Rld^e, DL 

BIO FnrflLs nulling Shrlt-nn Du:;1 Ab- 
sorbers. sample If — S-l.MJ prepaid snei- 

tOn Mtg. Onnipany, Colciraon ^nrinffi, 

Cotprado. 

WE Fv.v you S5 1 or seUiniT ten S-L bosaa. 
&& Ltautlfuil agiOr^rd nanac 3mprl.ntrd 
OtirtilEbaa eardi. SeLL 51.00. Y«ni make 
ftpc, Free samples Cheeilnl Card Co.j 
i9, Wlilti! PiuiiM,, N. Y 

WOHDERPL'L OppurtunLly. Nfiraclc 
atone gives ioq shaves to Tauir blade. In- 
quire. OrcnstHn. GS21 - 35 Avc. h Brooli- 

lyo, N. Y. 

' MAKE Eatru. mtMley - easily. Sell 5fi 0£- 
nwted peirsonal chrlstrarLs ^nrd? tor only 
ft. Ob. rtiurL-ue-n box AiifiOrlmentii 3 J-t /2o 
up. Odd card* 21^ c each. Bend tor tree 
;;jnLpj:'s rxcliiHivc St hnu- prrxnnal cardn 

and impri tiled stationery. Request i I as- 
wrtjnent on approval, Nf* tlngland Avt 
PjjMMtH. N i: rT 1 1 Ab lrLiftn n. ^-.Slli Nkin, 
EASY Money; tiuloaitm rimni: ia you, 
IMi^r proJli. No Inveatment. First lLuli: 
ciTcrcd to agenta. Knight Kcpygraph. 55 
b. Wat-kcc Dr . _ Cl^k aRa. 

BELL New, different kind ot Chrlatmaa 
rarefy Lmbii-'i-rl dfislRiLB, name-im.pri.pl,- 
td, DO fur Si. Quick ja:-.Li protlta. 31-card 
jt assortment pays ym l Me Other ta*t 
Rfillprj;. Sampli'B an appl~Dmt. Frj<rndBhip 
Stndloa, 435 Adams . Elmira. Ne w York. 

AGENTS: Sett patunii;d cstmsion han- 
dle By awaE.fcesr. Erery SsoEne a pr* apecL 
Big profits. Wrltff Nox Bltw. N. Y. 

MAKE Exlm mobey easy I Bell farooua 
"OoLLar KLng" Chrl-itmas card assort- 
ment. Up tn UJCKy protlt. FLcll- K^lecllmi 
50 rpT SE namo-LoipTinted: big caoney- 
moking Chrtslrr.nj;. everyday tine ^jam- 
bld aiL aypraval. Echwer, Dept. 0-1, 

WcitneJd. Mass. 

I WTLli Dive yon S5.0Q worth lull tbc 
pactagi!* foedi, Groceries, soap, etc., tree 
■I yon ogrue to aiioa 1 frlendi and othera. 
Amaring spare time money making oppor- 
tunity Write Zanol. bJfH Mnnrnomh. ClrL- 
cmnaii. Qhiu. 



BELL ChrLaUnoa titds— Mate extra 
ululw!>-. 5b Korseoua folders with name, %h 
flensaiL&nal ^eiilng 31 -card box- U nth^r 
big value- P-VkortrnrnLu. Up In Itlb^ pn>Ut. 
Expertenge llonmUfTJ.. Free aOJOpLua. 
SiHLLbern Oteetiiifis, Dept. 757, Memphis, 

Teim. 

” AMAEINO Profiis— Fast war independ- 
eiice wLLh rants “UlL^rr K-nkg" yrnd^rM, 
Free LnstrucUtioi, AuLntnaiic. 3325 Ra- 

veilinwpad, gbiizaj^O, __ 

IT INCH Buni GeOerai Mat Arthur SL.flb 
bOKtage paid. KLtcvel] Co., Waterloo, 

Iowa. 

cruitEBTMAU Cwds-BcIL H tbr *t with 
serntiT'^. name LmprLnted. Acnazju^ Vil- 
ui:k get qaLtk tasy otdei*. 15 fasl-soElLng 
boat aKorEmenta Gcnermcs co^h proilu. 

No^ PEperLciiOt' needed. SamplOB Oh ap- 
proval. Cardinal Crafeamen, Dept. M5 P 

pinc lnnaf l, Q lifca. 

FREE Water and OUr iin^fnlrjUs, 
mates flawra, IgtlqnA, sltammrto, 12 (Jtad.- 
uct», Labels, battlOe [U mb; tied. Q-jaLea r 
E-3QIKP Mffl. Detroit . 

DON'T Be a |ob biinbeir — Etait your awn 
tm^lnasB on our -capital. No hard tirtWs; 
no laycilB; alwqyn ygur own bos*, IlutL- 
drcdi uvcib&i JJ.bCO m ^5,0M annual as lea 
year alter year. Wo supply atoet*. canJn- 
ment on r-Tedlt. E(W homr pcccasLElrK. SulL- 
Ipr ex^rEenee unnecessary Id alaj-t. Wuil- 
di'iJuL opportunity to own pleasant, prof- 
itable baaines* backed by wwld wide In- 
dustry. Writn- Rawleijfh. Ca., Dspt. 

H-U-PFM, FreepQTt, UL 

ClIRl&'rMAS Cards. Edrcl S2 ati hour. 
Taka orders galore Trum friends &fl cx- 

quasitr folder. 1 ; Wilh pamp |3 Frrc Bom- 
pEe% 20 dulRiue AmtrEc&'a fastest aeiling 
23 DbrLstmEta folder box. Crisis 5 hr. Bella 
Kr-nqcst ^amnlnB today. fiiEnrhin-n 
Art, Dept E, 115 Fulton St_, Neft' York 

OUT. 

AOENT5— Hlirrv Froftt sellUlg gold ]['Bf 
[rtlm; i; Lnrr^i and mlUcea. Free Jiampl-nx, 
M-riallLe Letter Co., I3B-B Nartn Ciarlf. 

CL.cagOL^ 

CLEANING BunpILra. mops h brajbes^ 
-ngnn- .iharhrd merp :;tiaJ nirr r Fulton -H a\ k 5 

Carp ., LancasTar, Ptisna^ 

QUICK CailBh ei.rn.Lnir!: CPJV. B-how - 

mends, others finest value ChrLMmOi; 
cards with name, lyn for 13. Also famoua 
''Hert^lArl" 21-caid 4 1 tihrintma^ 
jiLun'. CJ|j Id ion- - prufll. 11 iLuartmc nts 
—Gift urayu, etctdcLK^. Ha:nplr^ an ap- 
proval. Her let Art, 905 Adams. Dept. 219. 

Chicago. 

AGENTS— Whirlwind profit oppouauL- 
ty. Finest !iiLk Nylon, u^d Rayon ho*Lcry. 
Big selection. Yefy litest atyln and col- 
acre. Replace mrn t guarantee. Year owa 
hm* frw with large gniEftt. Rush hose 
£L», name today, WLLItn^l r Dept. CII-37, 

GrrcnScld. Ohio. 

CHRIhT-Map card leaders bring you 
quick Cash uar^Llng!,. Name-imprsntnd 

Christmas cards. 50 lor ll r up.. Bensa- 
tU&nnl "Prise" 2J -ca7d ajunrlment J:e1Le 
tl 00 Up to loifr pra-fll- It fasL-sellLnff 
aj-ing-tmrnb; Somplpj an approval. Chil- 
ton. □ reetLngt, 14T Easek. D^p“. P-2. !J<w- 

iqci. Mm, 

M [CAN Feather, straw, plcturei; 
aandaln, Lsbli'clDtlu. vie.. Quirk S^LlerS-1 
lOtt''; -3C0 r r profit E Free par titular j. Sam- 
P i<a ilk! BtampB. Mqrqucs FB ApaitadO 

mg, MrX Iiu C ity. 

MAKE Exls-'j money ea^y. Shaw jniurt 
per^amit Christ. raw cards with name, 50 
for i-1 up. □utsLs.tidintf values. Atsn 21- 
card assortment, tl: others. .Big pruflm. 
SampkB free Wetmora A Bugden, T4n- 
Monroe, Dint. 34. Rgahreter. New Y orit . 

DOMIC Cliiver eTtryday greeting cards. 
List LflC. Su -air 1 Uj 5 Mulberrv, Spnng- 

aeld. Ohio. 

BJ^LL Super Ohrijtmp-a carfl valueai 59 
fur $1 wLLb sender’ a natne liutcrlbrd. New 
sLIver priming. 9 Taat-aelhng box uj»gri> 
monta-. Up 309^ praflt. Bamplea un 
approval. Culnnial SLurtion, G42 B. Bum- 
mor r Dept. B-ll, Holypte, Mass. 

AOKNT— BuILd w hiHluess that repeata 
every week with oust- lull line nf icpeut 
prpdu^U. Fart or full time. No age IhniL 
E.riabLbhed aver fKLrly yraTa, Rovftt Palm 

Frod uc-La. Tunktiannwik, Fenaa. 

BIG Frufl Li jirlllnR f!Lmni|r h Waltham. 
Christmas cards. 2 1 -card $1 apartment 
pays you frftc. Chrlatmas cards with name, 
50 far $J. CO uip] fit llpf, Hamplra ati op- 
nrdval Walthaeu Art P*ibltBhers, 169 N. 
Wmhingtan, IVpL 04&, Beaton, MEUSS, 

NDMDHGnAY — The guaranteed eoLor- 
Ing for gray hair — rewats au&aitiatleally. 
S09 't prpflt Write for cxdusLve terrl- 
tary. Mlrael^ PnfctuotA. 19 is, Clark. Chi- 
cago. 



SCISSORS Sharpener— lBc. Wholesale 
prievn Ircfc Janij, 169 Lyman, Holyoke, 
Mn^* 

aT Last] BciZdeitiLtiK new and fmig 
tLonal In Chiisbnas cards. Amazing 
J, Oilcttc' F narfls, LLko cootly oil palnt- 
innK. Nfvcr before offered. GeLs urderj 
lunt, QruuUraL 59 fot fl cards, name Im- 
printed. 19 other asadrtments. Big prol- 
Ita. Bonus* Bumptw on approval, Fur^ 
Cd.. 2EH9 Lnr -LRg., Dapr. 329. 3 1. L ouis, Md. 

LORD'S PruY-er tm ■. real t*enny. Bella 
oti right, Full particulars and samples 
25c. Ferkina, 4745 Broadway, M.-9, Chi- 
oagft 

DANDSUON D«aUi. PrtBt l,fl&9^. 
BLmpliflad bis uut atlurLne proeessBS. 
T herui Dsnip, Feprl a, lU. 

POPULAR - i i 'al9 rr PTistBftiLeir phata- 
grapbs, Famous Knockouts. Tremendous 
field! Big lirofltsl Price Spcirt-i PhnLM. 
j 3 ] l> PM South Kalin, Chicago. 

WANTED Medicine agents far the fast- 
est eeLLlcig and best repeating mcdirini: r 
You mny n p.ve pgld -them all r but We tfUnr- 
antca HralUitiue Tonic LiXUlLve to i» the 
hfixi fleLlsf and faatcat repchUr yniq have 
ever acid. Large 12 ounce baitLe meets 
Rhvr-mm.nnt TcquirL'jnuji'j;. registered in 
WashllsgtDLl. A pOLlftCV LnaredicnL 

case conlainlng 9 smaH Louies ahuurLni 
what Rcalthiruc L made Crom — creates 
ennfldMCL — Ikelpa auike quick sales— Frco 
wLch hrat order foi fl tfe^n ±i*t 

nrcflt 599. *0. freight puld. Trial o^dcr of 
3 dvzi'.n J10.D3 ILet profit £45.29. freight 
paid Send post OUlCA manuy nidut. 
Southern DLstrllHR«r. 5 . 5*9 Snulh Ldmc- 
JrtMJL LeitlnltlOrt, Ky. 

AGENTS. Big Sine Lndudina food prod- 
ucts. F«L ^eIU-og preHitLim; and haTE-aLn 
rii’iiLi. Low prices. Send card Ear blif OUt- 
in. offer with gilt. Ho-Ro-Cc, 21 15 Dnadlrl 1 , 
St._ Lou in. MO- ^ . 

AGENTS- StntnpiPg i on poc-tct- 
key pn-ptcctom. Sample check with faat 

name, nddrcSS. 250. StampLn.K WlLHUA. 

Emblem eheclcs. chr^k-t^. hume nlatcs. 
Hart Mtg. Co.. 3fl3 D^graw Bt.. Rrcoklyh. 
N. V- . _ 

AGENTS -To milt 0U* literature. Cood 
profits Hntne LualPfeSi. Maywpwl. 11M 
Dmathfruy, New York. 

BIG Money applying Initials on automo- 
biles. f-iarunst thing today. Free samplivs- 
If rou K.P11 printing and atlVuTtiSlng -ape- 
ciaLticn we have en escrelknt *ldHm:: fua- 
t tiring Decalcomanla nojni! plates Ln amaLl 
quantities. "Haloo." 727 Atlantic Avc.* 
|ipjt|an, MaaB. 

DO You want ancnts lor your pmooil- 
tior- 1 Ypitr jiiI In Lhi^ j.piscl l will place VQU.F 
flLCsaicc berart hundreds of mrn picrtldg 
Eist-sdllnjf products. My fplder "How to 
Secure Agents." La filled with onwf- I'll 
aladly j;rnd ynii n Gcoy free. F. Yr. John- 
sou. Manager Classified Ad'-'-rt^m?. Pop- 
ular Mcchanlt? MflsrajLrte, 2M E. Ontario 
St.. Chicago. 

HIGH-GRADE SALESMEN 



advertising Book biatcheB. Amer- 
ica’s lanreat mandfactuncr of union label 
bnak mntehrs, Po-nt .■scLLlng Line. Large 
sales Producing hit. Eamnle matches. 
Dn:nplr I d tut catalog, 19 COltr OcnnhlnQ.- 
tibnK vnakea AelLLbk easy. Commiaslob. ifi 
advance Superior Match Company. Tilfl 
GreeawMd, Dept N-^E, C hicago. 

ftlfi DDmnLL'iRincL^' celling !□ Rlarm dt3- 

Luluid pricLng ilck«ts r metal shelf noouLil- 
Ing. To restaurants, menu covers, signs. 
P. Pricing Press. 12* Whito St.. New 

Ynrk. 

SALESMAN aell retail slflrca nrw stamp 
<IfaL. Bbnady Incnnt iLuurcd, 'in invsL 
men!. Free sampLee. Kin*, ID Tramo-nt 
iitrert. Boston. M oos . 

ADVERTISING H-M* malches 0 ff*r lib- 
eral earnings — full, spare Li mu. Esperi- 
enco unTTfrcowarv. Factory direct. Low 
pricUN. high uuullEy, quick df]jV«r3^ , . , ; 1 i>OW- 
erful patriotic display, repeats. Ail buei* 
ofiM nrms prospects. Free kit. inatruc- 
tiaki£. AruerlCa-n Match Ac Printing CO., 
Dept, 69, 4923 SDUtti Trumbull Ave.. Ehi- 
cagp, 

SALESMEN- Write for details selling 
turn MiruhbLng brushes, tolf-wrlnglng 

luppi to/itti ch anui'aLIc in^ad:;. AL&u fluor 
wax applicators fitting our twin-brushes. 
A irvolutSon Ln cleaning miteri-nls. The 
Twln-rBrujih Corpora L:a:i, Clarksville, 
Tennessee. 

SELL Everyday greoting csrds? LLqul- 

dftUhg □.HhOft.dC-U prgfltablr Hclliirt! Btl^ 
tin Heel Sample box 25c. Eirco, 451 
North Wells, Chicago. 
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POPULAR MECHANICS 





EDUCATIONAL AND INSTRUCTION 



"HGW Iff krcak and Train D-orora” — 
A twit crory tarmtr and hur.^nmn iMd 

hiivi!. ] L Lk Erne-; lit? uLElhli'L'jcl. Simply 
snjdLfiSK Berry BeliooL *1 Hotrsemauaftkih, 

Dept. 114)3, FBeMht Hkll. OhlB. 

"DRAFTING, TUflOjiutJiuLr^ SI 

cacti! Inquire J. II. dilcs, 1325 Myers, 

Eurireml.. 

WEtDiTi'o tlfw-iM Lfre -an^ ta ITOOd pay 
and future in Impm-Lant ludusirluifl, Grow- 
ing need Ear trained welders. Pi-chare 
new. Practical, persona I training snare 
||mc at haznr and Chicago. WriLe fur lira 
facts. Utilities Engineering IiiSdtllle, 4314 

Beld.cn. Dept. 12G r Ctilcago. 

MACHINISTS, Layout, LtiiUraittfi, fif 
prcnllM*. One Hour colui*. angles, sides, 
chord*, JeffartthroB. Blrapllfled qsMnH&l* 
flnEj. Qn handy phptasraphl a refFnmug 
Cards *1.00. UaJ DdtLueLly, Bu>: 72, II. L. 
R. D. No. 1, Bran t ill fc L , H. J. 



WELDING — Elect tit ire. LtarO &rttflt-r 
sble trade quLctly through actual prac- 
tice, Individual; wrldnr Inn tniclian at 
1 MJe COfit iiJ rj:i U'rLala. FuEl particular* 
Jro* VaEuabln welding 1 lessons book bnc. 
Hobart WtleUp* Sghwl. B<* M-622. 

Troy. OTsJa 

LEARN Druiflesa therapy at home, Won.™ 
dcrtul openings- Diploma, Free HXcro- 
Eure. Institute g( UniglcM Therapy. 

Tjuia a, Iowa. 

WELDERS Wanted^nisnediAleLy for de- 
fense and other Jobs. Learn Of actual 
fihop work. One of America's Irghing 
schools. Em tab! Jati ad S902. 1 flours of 

shops. 2 weeks' intensive WKiree, Includ- 
ing room and board. only SI OS. Come to 
Chicago or write for Jl Welding Pacts. |,r 
Greer College, Dept. e*B2. 2024 South 

ffljaft 

WAHT A povomnirat Jot? Commence 
|:i05-4sl* month, Hundreds appodnt- 
JO-tclL-l. Mt 0 - 9iL>nricH. Prp|jajtf^ now at 

home, for examinations. Full particular 
— list positions, free. Writ 1 ? today. Frank- 
lin IiuLlLulc, Dept, M2, fl&iwhcstcr. N. V, 
BLUEPRINT fading. Laarn quickly 
at home. rer&enal ItLatrueUaih. CjMnpLrti’- 
?B-lcsson course. Armament industry 
nruds blueprint rotidcia, Oct better Job. 
X L j Oil compilcOn-. OhLn I ns l £ to to of Tach- 

no]og y r Box 67, Greenville. Ohio. 

BECOME Director erf phyiLcil cuLtiirr, 
physical train! ru, body building noelho tfa. 
Cmnappndcpon cn^rse, Booklet, Ftiys- 
iual Training InshtuLe, 4753-P 13 tiki ft way. 
ChJeago _ 

EARN While rou Lcorn typewriter Ft _ 
ppJrlnif Write for free dcUllfl, Decatur 

Tii>cwflter Shop. Decatur. Georgia 

RADIO CoDimunlcaU&n coui-iu lor hj «ae 
study. Covi-ns all phases at opcTater II- 

cenae aud job ruqaLrtuLi;nL:i Fn^ circular 

No. 3M. [3 1 1 c'.i i Radio Scboal, 51 Ea^t 

l^lnd ftt.. Hew V vrk. 

SECRDl' Sn^nRtiRation. Emnnence un- 
neCe±3Ury. DeteCTiVp pej-Liculan free. 
Own!/ w*L5H£r_M-WM Br oadway, N. T. 

BECOME A * Doctor" Dl Fiyehelogy 
(Pt D.l Truth scorct of -contentment, 

t l ; l r i J- 1 L c i l'sm. SoLve J:ii::lI.;lL wijrrsrf.. Frw 
book. College al DnLve±ABJ Truth. 2Q-B 

East Jackson. Chicago. 

LOCfleMlTH Course. Luoi pJelcing. 
key fltlioR, ote, si.W) prepaid, Loclc- 

smtfch. Canadian. Texas. 

CLINICAL Laboratory tuchtue lamrln an 
.rour own borne. fT*ctlce outfit suDbllefl 
DbllptlO Trrf 1 3 c i u i : r I ii L Tr-rhn|ca] ! nsU - 

hate, Kot ^^-E. Auatiu, T exas. 

LEARN TctetrapIiyF Splendid op-portu- 
nltica now prevail. AEI expe^Aue low. C^t- 
aios frpe. Dod^p InflUtu.bc,. I>cpL 3d, Vfl-I- 
paroLy p. End l-P-ci a, 

RADIO EllgEnecrSrig, b made 3.1 Utir . h-tIil- 
tlon and police radio, Bervitiuif, niarLcu! 
and Morse irkproph? taught thorouehly. 
ALE e«]>ciUiea EuW. C'nt :lIoet fri-^, Dodge 
JiMtltute. Dept. H , ValparalM, lad, 

ARC And sirot welders. Make thiao 
vouraeir. VltV Mltnok- Inr-sprpru-vt. CPPi- 
pEcte dntatls gJc, FObUllf MrahaskLcH 

Praia, Depl, 4BS a E, Ontario, Chtcage. 

CARTDONINr.. COMMERCIAL ART, 
SNO WCAItO WKlTINU, SIGN TAINTING 

CARTOONING Lewms 5tc e*ch, In- 
cluding personal criLLoLim, Details free. 
Tnn^Lcton Btuflios, 14&N W^ninftOII, Fl- 

CREATE CalrtOOCLi — here's lura. Biand 
new book of Lvutruetioji on comic draw- 
ing. 0vrr 3Hn llblStratlDPS SL.OS JMMt- 
pald. Roy neliler, Bl-i 
N k Y. 



ADVERTISING AGENCIES., LETTER 
WRITERS, FOR ADVERTISERS 



MAIL-ORDER Or iirnm ad reneblng 
1 . DOS.QOO fumJIleB throughout Umted 
Stales S14.D0 Lruch. Newspaper, cnagatine, 
maiLici^-lipt. rate-bco*, fret. GhLcaga- Atl- 
vertbing Agmry, SQ-PM West Jneksan. 
ChLcago. 

ADVERTISE- 2f" Words, 149 newspa- 
per??, iL^ip. Li^ts tree. Advertising Bu- 
reau, i£L5-C Colia Rf- Gruvn, Chi cag o 
i NC H l^tsplay advert i.srm,cnt dlty mngA- 
ILeliim. year $ L i WiiCd 'a Pi: pnLir Servico?. 

Atlantic City, EN. J.) 

FREE — New AdViJiLioerM Rale Guide. *1 
Danes. Includes cverviLiLng. Lowest rates. 
R H Erewn Advcrtis-lns Airnncy. Mcr- 

ChafidLiir Marl. Chicago 

AbVERTlBINa” _ Flac&El *11 magnEtne*. 
newspapers D.S.A.. Caoada. Lawcbt rated. 
Fret strvLce, Ji-pn^ oatnlog I ree. BaLer 
Advei-tiaJ tig Agency, a- ] Ale* W. Mcidi-sen. 

ChLaago, EstahLJa hed 2 9 yearn. 

ADVERTISE WltiloUL tCOhrj, 1 ! PriLrhaal. 
Proven. Instruction* SOu. Box Jb2-pm, 

AusLjru Tpmls. 

FREE -."Amazing Nrw Book"— "Fro Jlf£ 
Fj uJIl Classified Advertisi n^. rl 'LkSls bow 
and what to advertise. De aum :u 
thifl book before you Invent ont <xni in 
adverLasinR. Remember— IV S fFCOf WfltO 
107 y-DUF copy Claw F. W, JohrLiyu, CJa-i-ii- 
fled Advenlsln^ Maiiager, 2 GO East On- 
tario -Street, Chicago. IlhnoLs. 



BUSINESS SERVICE 



CHICAGO Mnll adiTPjyi; IE monthly — 
B4 railing, relor warding your bnsinrns, 
personal mall. General. 20 West 'Wall- 
■r.Klpn. EKatabhxhod 19 1 9>. 

new. Money Making forntulad- book Lellu 
how to rq mm busines-t for youi^olf. iknd 
tor iroa detail a Pi^ubr Mecharum, 2GD 
E. Ontario. GbiCUKD 



RUBBER STAMPS, OFflPfi 
SCFFLIT5 



CUSHIONED. Indemd. 3 lines 3frc. Etg- 
naturos 41.54). Ltnta, Dux 402, Young?-" 

town. Ohio. 

3 LINES 35c. 2 LLhCri 250. CusElLuh .' wlEJt 
handle. Illinois RubbEi 5 ramp Work*, 

2913 NO. Rockwell, ChLeByn 

ARMY. Navy, air nervier Thrttf lines 
350, four 5-De. Bignaturi^u 41.55. BLdcum, 

tn* Bradley. Poona. Illinois. 

3 Ed NEB 3Qcr cushioned. Indexed, 35 cl 
SL guulurafl Ji. fill. SLamnrILi! WiiiiwiL'eria, 

WIS, 

KNOB HaildJtn^hLucLMd , 2 Uftea 25^, 
4^te. Btamn Worts. Cehterport. t*. Y ; 

2 LIMEB Z5c. 3 Lines 35c. Btamn Worlia, 
Auburn, N^br, 



TVFEIVR ITER5 j DUFLICATDItS, 
OFFICE DEVICES 



FILING Cabinets, bargains. LLbfatar* 
fui stamp, H-ntgcTMo-?. HervJce, Canton, 

KmA 

TYPEWRITERS Adduf, mlmr^KTanh. 
muEtlRranti. addre-ssouTabh. Bend for frra 
list?! <bE mpchipes (hat will helb VOU at 
half Lillee. Fruiit. 2ft Pruitt DLdg., Crhi- 

CP-gD 



PRINTING, MULTIGRAPIllHa, MLMLO- 
GRAPHLNG. GUMMEJ} LABELS 



100 ft^xll LETTERHEADS And 1WJ on- 
v el ope-? Ji.WJ pw4iflLd. 150 busine?3K cards 
5Ge, sau? book?. Everythin* priptad 
Lijwast lorLccs, Yankee Printing Cb , 4793 
N_ Sheridan R± , Chicago, III, 

5 PUP 3x6 CIRCULARS *3.75. 6*9 *7.50, 
Sah‘.‘:huulc lhaailfacLLirnm. GOflCialprSnl, 
Colnmhla St roet, Nrwark, N. J, 

COMPLETE Printing. Free eula, ectl- 
inahjM. pjudfa, LungTiUmf, K, 4. DaylQh, 
Ohio. 

PREP fiumnJos oT reaiopably priced 
prindU*. Q.lLcjc deliveries, Adnrws, chd- 
a* a, OLta ho ma. 

PbINTENG— i'.ixil Lotferbeads. 250, 
*1.00: MLMKJci[k-.K, 41.00, bnlh 5-171“ 150 

each * l .00. Ca rds, eu-eulats, Hjimndk, 
Freeport, Idlch. 

*1.4)9 PGSTFAID — 75 HiHTnner- 

mJ LL letterheads and: 75 White awe en- 
voSope?. Brnnevllk. Sol Wost Roosevelt, 
Phlladclphiu- 

250 LE J TL HtHEADSi Bnvtlopes] nr 
cBT-ris *1.25 Piltdi? free. C.ldbe, *51* Nor- 
v.' c-jd , Eaitiih-hra, Maryland- 



top F)WVI:E.0FES And mo EettertuadJ. 

1 1-00; 500 6x9 hapdbtlls, *1.25. Crown 

Frihl. Adelp]]!, O. 

TOCR Name, a-ddx^. Pi-la Led.. 50n 0B0h 
— Stickers V*a IH Ahd raemoyaudyiLia 
4.”xA w 41 -M postpaid. Miniature Label 
specialties — 700 dauljicLfl, 10^, ArrowbrlnE; 
FMfl-in Wakrb ury, Cohmeellcut. 

GOOD PrLPllPE reasonably priced, 5DQ 

ktt4JTh7adfl, Lli L-.-mt 1 1 1 ?; entpiipH, cards 

41.50 box. Service stationery SL.5D hn&. 
Ask lor low estimates on your printing. 
Write Icis- -sample today! Birch wood 

FrlnLCrt , E. Fali^r jbii , N. J. 

MODERN MLmetKTaphlng. *1.09 up. 

Freo Kample? l-owolSty. Sl17 Poster, Low- 
h : 1 3 , Ma^B. 



HAMMER MILL Lctte-ihcad*, envelopes, 
all colors, 3S style* type fToe particulars, 
IVordru fTs ' . 2L7-A4 t.rv.Jr-, Duluth, ktlnu. 



'■NO Llcuitigff LLmlt" Mlmeogjaphlng — 
3410 Letters or 34)0 postcards 41. DO. Del tar 
Letter service* IdO West Washington. Chl- 




.non ^x2^ fOt^H iJne gummed Biiokera. 
2!-t: Moritz FnaLgry. Sagaiiaw. MzcJi. 



JOB Printing, t^ulck. reasonable Sojti- 
plcs. rtttabtic. Bqi H53-H. Rcpk Hill, g. C. 



ft ANTED PrinthLg of all binds hy thou- 
sand* of our rrader*. Your nd in ihl^ 

« ai:e we|] bring uome nice orders. 

r i l u for pcsJtjve proof. F, W. Johnson. 
CEaKStfled Advertising Jianngpr. R^ium 304. 
204 Ea.it OiLtarto Street. Chleago. 



PRINTING OUTFITS AND BUFFLIC3 



MAKE Ready knife 69c. Retractablo 
bUwae. definable. Mark. SjH!cl*!ty Cd,. 
Trraplp BuLldJui, Rochester, W. Y. 

INEXPENBIVE F.X 11 PrlnUng press, en- 
tails free. Novelty Shop. DuwhiTltte, 

LffiitstpJta- 

PRINT Yarn awn card*, sta-imne-rs--, cir- 
culars, advertising. Swt aiftoey. Simple 
rulra furnished Ptlnt for others, nlca 
pruflt. Jujjlor outfit *3.25. senior outfit* 
I IT. 33. Details free. K riser. Inc-, T-H. 
Mwldgn. Coon. 



PRINT Al hoicifl. 10c will bring a com- 
plete catalog cl presses, true end ¥ufoIIg 4. 
P. FrtJTi-r it CGinpany, 6 ChlUhibSa Sc.. 

NewBJfc. H J. 

Bargains — Pres»cs. iypE, iu-pphes. 
E-ujiU ataaip. 159 Harvard. Cambrldfu. 
Mjuj, 

uytLi Fresses. tvpe. sunulles. Lists 
I'urnhaugh Service. Lorarl Lie , PrrtPi 



PATENT ATTORNEYS 



INVeWTOfttj; Take first step tabard 
-pTuluetlu* your LzlVuijTiuil — wLthuul ofrLI- 
galLon. Write icr free "Record cf Inven- 
tion " form fur r^tiiblUhinK date af invon- 
iLuei iizui free ''FaLehL Guide fur the lh- 
ventor"— tel ling nbout coufldenital search 
oervlre: huw Ium'U ;leli 1 market invtntlO^! 
detMli af rtiiivenlent payhiehl pLan. Bend 
today faj free ^Patent Guide 1 ' and. '‘Rec- 
ord Of In.ventLpp'' form. Clprcntrf A, 
O'BrLej] arid Ilatvey Jiirataah. Regi^tersd 
Patent Attorneys, 2LE-H Adams Building. 
Woshinsinn. ii _ir, 



li-n PAGES Ot lace* rccr Lnvenlacii. Two 
raluubte advisc-ry boots specially prepared 
lor men with idrcw, '■fhi.trnt pTou , rLtuii ,h 
lellfl JCtt xtepa CO Lake djukklV wLChrab 

ccet. "When and How to Belt an Inven- 
tion" gJVffi you -Si* biLssr. Tays? tt> ngm- 
IBordaliit y&ut i^atehl rjjfhta. Both bucks 
sent Ei^ue. WrLle us today in ranildencc. 

Vl-nCne J. Evans fir titi Ho-gLAterrd PiLtcni 

Actorneys, 631-J Victor ButitUns, Wash- 
Litfftijqp. D. C=. 



WESTERN InveutorH. sure time: em- 
ploy C. L. Drew. At-tv. R^gSvtercd In U. 
Patent Office, LYnLcikl To^Cr, Siin Frail- 
dMQ, Calif. 32 yeara ma ctlML i 

' "INVLNTGR'b Guide." 100 mrghankalj 
□u>vm»'EiL», fret; adViec* Oh putentinff, I 
selling Invention*. Front W Ledcrmwnn. 1 
]Sl Nm^qEi Strgnt. Nrw York- 



L. F. RANDOLPH. 3D2-B Victor Dldff., 
Washington. D. C. Law cast. Book -and 
ln.EuriDB.Lian free. 



PATENTS. Booklet free. Highest refer- 
ence*. Best resulta. Promo toes* assured, 
WiLtnnn E, Gal-nman, Falcht Lawyer, 724 
Ninth St.. Washington. D. C. 



INVEPiTOR^ — Before dlHeLcsJnt vaur Ln- 
Trnnon to anyone snisd fnr form '"EvIdoOiP 
of ConcectloD": "Schedule ot OavernmenS 
find ALtarnrTS 1 F’m" and instnicLltjnq, 
Bent free. Lancaster. AILwIne is Rammel, 
4 1 1 Bowen Building. WRjhlnnton, D, C. 
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FOR INVENTORS 



m mE£H. MavEtn enta — Just what you 

may ured [O compLfitC FGUT Invention, 

4 0-- ijas^ Illustrated book ccnlairai valuable 
information far invEhtota. Touts — ( ret:. 
Write todny. Victor J. Evans S Co, f Cffi-J 
Victor B uilding, Washi ngton. D, C. 

I N V E N TO R 3- — Protect yuv.r Ittc* -xitfi «. 
paieLil. BOCUIC "Patent Oizcde'- uell! "RuC- 
rjj J ai InvcnLjgn" farm — frue. NO Cl'iii I7|f D 
far rrcLLm:niiT^ lnIo.rjtLa H .L 0 n_ Write CIat- 
enw a. Q'-BrJen and Harvey JacDhspLi, 
RE*lates*d Fat-JOt AUornnyn, 21A-H 
Adams- bulldLng . WushinRlag, D. o. 

INVENTORS — Entirely new pr&dutli 
are urgently n^p^KS lor the drastic 
changes in our every -das needs. It you, 
have n jjr&eLkal, useful non-mill tar* In- 
vent Lon It can now bo sold. Jinfrly, without 
patenting expense. Wrtic today for com- 
pLele rdtulL-,. Chattered Institute n£ 
ASnetLL^iL InVCBCDrS. Dept. -4A. W^hltif - 
ton, D. C. _ 

CAN 1 An Inventor make money today? 
In 1911 jiLdu# auer 4,000 assignments cl 
patents a month wet e made Is? inventors 
to manufacturers or indivl duals. This 
shews today's diMTiimd far IlkW gal-ebled 
inventions,. Write lor cur free boot, "Pro- 
tect. Finance and 3cLL Your Invention.” 
tiprrlal form. ‘■'Invc-nLsnn Recard' 1 dEo 
mailed tree. No obligation. McMorro^ is 
Berman 134-E Barrister BuLtdjng, Wash- 
ington, I>. C*. 

CASH For braetieal Ideas and Indentions. 
^t Bali- AB-JMl Flpwant. ^jngg. 

SELL Yaur pktolit through 0 Small ClOU- 
d fl I’d ad Ln Popular Mechanics. Mau.Y In- 
ventory harp found buyers in this Wajl. 
Ask rid lor oroolT — i'll madly sand Jt to non. 
P, W, Jph niton, Mana?! 1 ! CEngKjfled AdYcf- 
tlslnir. 2C3 E. Ontario St_, Chicago. 



INTENTIONS WANTED 



INVENTORS — MoriufacturcTS urgently 
need a id™* I*t dnLsfcLttjly iuM 
oLvLLUn markets. II you have a useful 
new invention, or a p-mctlcal Improve- 
ment dii Sn ntE-nady ritubi^hf-d product, 
you can now se]] It safely without pat,- 
p-nLiuff expense, Complete details free. 
Charlricd: InsUlule gi American luvon- 
tors, Dept. 4 tD, Washlnfrlofl, D. C- 

MANUKAfTTURKR wnsifr n-nw Invention 
or Ides. Nelson, Dakota Hide.. St. Paul, 
librp- 



WANTED — MeraloriOUA batofclLed, Uti- 
patonted inventions. Booklet. references* 
ire*. Invention Reporter, OB- 1 1236 fin. 
Fairfield, Chirac a. 

CASH For Inventions, patented, unrwt- 
dii Led. Mr r Bp]], A--p«l PltWAlU, CW- 
cagp. 



VQUR Ad Sn this s-o&Pfj will brln-E amaz- 
fne results. I'll eitdvu it bo you. Write at 
on co tor Interesting lnlarmstlon F. W. 
JoillLSOb., RdUjcl SCO. SOD Eut O^tStdO 9t.. 
ChJcaao. 



PATENTS FOB SALE 



PRIME Your post-^ar dollar newl Tn- 
ve.sTi.Kuln, Plij5t:LT. ?ocn|MHi;rid tDDl patCUt 
for sale. T P Paaaqeiu Fninkliii Mine, 
Mlr.h.. 



ENOW Scisper fiu.'.nns to cat bunipirr, 
Sell U. 3. anti Ganadlan patent- 34Q 43id, 
Das Hcinp-i, ltms.. 



MANUFACTURING 



MODELS — Small lot manufacturinir. 
Metinl?. piques, ett, Milburn. Burllnston, 
Kentnckv. 



MODELS, MODEL SUPPLIES 



MFD. Dies, stamping? and. model sup- 
plies. Send 3c. lar lu.Lo.1gk PlCTCO Modal 
WuiLy TltUey Fart, _I1L 

RAILWAY Models, osTnptcta llpe In- 
formati-.p o^UiLdk? O mugc. X 12 pnacs. 
2&c: Iio, 41 pifti L5e. WMithor#, a.^7 

F; .- . M i I '■• auhe-e. Wisconsin. 

"COW3TELL ATIOCC " Oarved. hull mus- 
slru-ctlnn sif-t, .^epn.ro.|>n fltlivifi;;, Lilu-nprln ts, 

51 page Illustrated catalDt 20c. ILstlne: hun- 
dreds oE ship and yaotit mcdel ArtLnes. 
A. J. Fisher, 1M3-T Etowah Avo., Royal 
Oak, Mach, 

BKTF ModeEa e Lid yacht supplies com- 
pkte. Large 5fi page catalogue l&C. BID 

Wild 1 *. 5ld Bust n 6t.. WtfTort City, 



MINIATURE SL'-iihi IuCueiSQUVM. hew 
ratJilo? llstimr ah builders' reeds 3&c. 
LSUte En B inE4. WLImihrton. California. 



SHIP Model kits and fittings Complcto 
lane Fisher nindi-L viichlC eq.uipm.nnL. .Ill 
Boucher, FUstiei, Marine Model and Tdeal 
LJts, fittings and. blueprints at oatnlog 
prLcos, Most CGiupLetE stAck Ln Ni:w Ehe- 
land. Jaitiee Bliue i Co,. Inc., 22D Slate 

Street. Boston. MaaMhgwfa 

' FRER^-aifr hflt oE heLnrul twota. Pop- 
ular McchanLca Press. 300 E. Ontario St., 
CMAfd 



HOME CRAFTSMEN 



SURVEYING INSTRUMENTS 



GUARANTEED Factory rebuilt tr*wlt* 
and levels Ear sale trash, or tonus) or r«tiL 
iwlth purohuse optlou). L^rge selection. 
Law prkea. Wc will impair, trade OF buj 
ulu Instruments. Ship prepaid for estd- 
mote and vaLuatlon. Foe complete Lnfcr- 
niAtion write toe list M-ia. Warren- 
ICmqhb On,, {Mn m|fnc turers nf TranfLIs 
and Levels), 133 N. 12lti St., Philadelphia, 
Puma. 



15 FULL g.tL- Wtiat-net pilLlurbS 25c 
coin. Albrlgh-t Service. M-B9P1 Railroad 
Affl,, Omalia, Nebr. 

make Wui^ lift*. ^FTTight ;crt tn- 
-HirdcllucLl J1.00, \I. SclicSclu-Lher, V.'hjsI- 

huihUTOii Beseli. N. Y . 

BUILD — Sell Roliarounj Idlcheh tabLud. 
PUlqs, selling pointers 25c. Muiptiy r 193 

Havo y, SiirUtK^^ld. Mto. 

'"KNOCKDOWN Cedar chest, lumber, ve- 
neeis. illustrated ro tolo? I Ac. Gil« Klg- 

dnll cn rJrr.TMir, Ait, 

OET Free JnithErtcart instructing. pu.na- 
phlaU. mices oE leathers, toola. pmj.ects. 
FascinatLng hobby. Make bcsuUEnl gilts. 
Leather ^aenjjlivi &b. WJLdcr * Company ,. 
1938 Crosby, Dept. flF, ChJcaao, minois. 

LEATHERCRAFTSMEN: Send ltte for 
new handbook and catalogue el tools and 
nuppllH, B. A S^wt Company, Ipfl., 
LcaLhcrcTiEt DLvLsiun, Utt RLato 

St?44t. Plr L Khatuton, N. Y . 

23 X#AWN pro ament p*ttfinui 25c. Glhor 

E atccmsL 15 P -2D ,J high; Dutch girl, Dutch 
ey, pLr«tc. boll iurriPT, McKean prh 
NttllCu n hay, dwarf. ^eiiftLiiu, flOtfur girl, 
10c raehi 3 for 2Sc. 25 novelty patterns 

2Gc_ All 52 fill! priCLtnus (L.UU putfL- 

paid. SCroLher, Box 3DI-D3, BelJn£ton r 
W, Va, 



WOPIiWORKINO Poorer tenia— Moia 
them VnniMftlf. Lathe-, strall s;lw, .saw' ta- 
ble. drill oresj. portable rauder. bandsaw, 
motorized olanc. Comoleta detail? only 
25e. Pepnlar Mechanic F D-uyt. 101, 
M0 E. Ontario Street, Chicago. 



HATCHED. OLD GOLD, JEW1LBT. CTO. 

GENUINE DiAmbhdS. out-or-pawn 
prleea, unredeemed liana and dJaciusa 
mercliandlsc; men's, Ladies' rings, one 

r.nrat SU5.0II. carat El 5. 09. BhLnncd £ai 

free Inspection, npprAl^al. Send for free 
lut. huhdiuda Of u>. auhful di amends, V-nrj, 1 
lovi 1 pUceA Lloyd Butler. Frealdent. Frn- 
dontlal Loan Association, 133- EH North 
CLarfc at. ChiCUKU, 

ZIRCONS — White diamond-cut, mount- 
ed or unmounted. DThcr Kema, wnok- 
salc. re (all. LcuLhold, 2227^ N, Alabaima, 
Ind lanapoLLa. I ntL 

CASH! Gold. Jewelry, teeth, winy, dm* 
monde, mercury, eto. StiLp! Siiugn'M. 353 
Old Arradc, Cleveland, O hi o. 

ELGIN. Waltham watchea, Attvaetive 
buys. Make- bLg- nun^y. Frc-n- 'Watch rj nd 
Jewelry catalog. Plymouth Jewelry Co., 
IBP Canal St.. Hew York. 

AGATES, Foaell wimkIs, three pounds 
SI .50 poatpaleL Jay Ransom. Aberdeen, 

WjLsh. 

WATCHMAKERS' Materials, toola. Jew- 
elrv— bought. soLd. Best nrScca tor oLd ir&ld. 
ihambndA. Frfti? catalog. Ben Regal Com- 
pany, Bq^ 150 Chlrriso 

HIGHEST Fricua for old Haiti— Mail ycur 
troth, Watches, JcWclry. lOU 1 " full na:;b 

value mailed da? shipment received. Sat- 
lafactlQQ duamuteed or ailiclrs rher-rfully 
returned. Information f ree. CbKcafrn Gold 
Smelting CoTTinaiiy. iflh-P ChamnlaLn 
BuLLdine.._ Chitafcu 

GOLD I3M9 Ounce. Mail eld wld 
teeth, dlamoiida. Je*'elry. watches. Re- 
ceive cash by return maLI. SaiLsfActibn 

E anantord. Free LnfarmaSLon. Dr. WeJa- 
Tg’a Gu-ld Rniln)nK tompnny, ISOD-Q 
HFnpppin. M inneapolis Mlnu. 

5300 REBUILT Watcheal Free eatalhgue 
— D^ajticncli, Jewulry, postage}. Thfl 
New Yait Jobht±s P 74 Btuvciy, DcnL M. 
New Yerk. N, Y. 



ELECTRIC Hit AVERS, RAZOR S K 
BLADES, SHARPENING 



j HJ^ECTBIC Razors repalMi Guaran- 
teed. Cctfley-Yan Howe, 14ft Michigan 
Building. De troit . t 

ETLEOTRIC Rasiars repaired iLte new by 
factory eaperti, Any mike, any condition. 
All wort guarantord. S^nd or brinff it Jn 
for an estimate. Fharaiaeal Products Co., 
Inc,, 435 LeisngtoFi Am. New York. N. Y. 



for miscellaneous 

RAZOR Blade ahertakgo not for you. Get 
GJlI^TL Dry Shaver With ihe racmi'-y hack 
guacantoe. Only $5.35 pratpald. R. Bensfc. 
Box 134 r Dearborn, Mlcnigan_ 

IVANTED— MJHCELLANEPUB 

WANTED: Mercury I quicksilver) 33.51 
nrr pound, any condition. Western Mr'.nL 

Co,, Blppm-lngton. II Lino! v 

MERCUHV i^LckAlLTcr}, tuMfan, 

hiDlybdrhum,, LidniiuiiL, high .hxjrcT raaE 

sruel, bismuth, purchaq^d In any quantity. 
Write for euotaUoni. MetaLLurgdeal P™* 
ucLt Co., 35 Lh and Mpgic Aby, , Phlladcl- 

I . I'-.L! li A. EitoblLihcd IMS. 

HIGHEST Fricua for iLiKdT cibipraa, bi- 
ivocuiwr^. mLcroscopea. drawing sets, tools, 
liny HUJtlcal or .sdefctLflt Inslmracni. SnU 
laraetLon guaranteed. Gordon's, 152-M 

Maflison. C^acogo. 

CASH For anything. Justice Jewelry 
Jjgmw Norii Wcllt, Chiew, _ 

PERSONAL 



HANDWRITING Rcvcwla rn.uch h let me 
r*ad yuuTH, helpful, 35 lIk. -CgLi»r LOdkcll-L 

52 T Gerald, Ldiig Branch, H. J. 

BERTH CerUdcatra, ail agea, any atate, 
ten f 10 J day service. Ibckwa postage. 
Hcmdon J, ThomsKion. Dept, (D32IL 



Davl^, pklehoioa. 



Nasal AlEtbenhi; iujid jiaiL'ie and ad- 
dresa far Tree booklet on Bullock's dLscov- 
eiy, National La bora tor Left. Ben). Frank- 

]in BUtian. Wa.Mliir.Klnh, D. C. 

HKLP Lcv-ud ncuL-l tn service, 105 photo 
atomps 31, hUEJals free. FUnted station- 
ery. Victor/ Service, PM*, DmmmH P 
Ppnns. 

BONG WRITERS, WrLte for lice boofcln. 
proht clLftrlngplan. AUlwl Munic Deyt. 

204 Eloj-itFuurMi, C LiLCnnm.1:, GhiO- 
LLKt: T-d s.u c ;■ mu iijicll 1 In ^Lreaihltig 
newapapor hradlJneB? Loada of fun. ^nou 
wording desired Only i?5c. Horne. Beet 
572N, Back Bay Aim-ex BcnlOn, Ma:.:. 

ULX1DAH LeebI laallet^. VFm. Cceke, 
nellahle American Altorncr, El Faso. Tc^- 

MI&CELLANEQUS 

AUTOMOBILE Fliltf hcddEt with stveh 
ilaRj. American and Biitlah me. Bicycle 
holder with dags 40c. HarvLe's i-'lng 
KLdti:, SSfl King EojI, TnrnUta, Cauia d^. _ 
NEW Own siwib flics. AmlJtB evexj- 
oae. Nothing like 1L Sport, fun, eseSle- 
mont. Dost nothin? to use. Metal con- 
Jitructed, Qrdrr cmiw. Stack lilrdtod. II. 04 
poaipald. SalisfacUan guaranteed.. Hau- 
ler F Lg^au u irkuhkw ,11 hn£tB. 

BIG Mall far yen. r Lawst Jiume/mBklng 
nffunt, □ppOrLi£nLLl-E9 J oatnlagA, fri&aurihe&. 
Name listed In directory 10c. tdral Scrv- 

icc, IH9-M, Park Ridge. 111. 

CHRIST^ CcmiLiLK I OeC absolute 
proofs fret. Scheall, 3t3-X. Duluth, Mhm. 

HEATING ill rooau $24.00 jrarly Cir- 
lars IOcl Rostniwelg, RR10A2, CMmLh- 

nata, 

MEXICAN Jumping- bFans. Three 10c; 
dozen 2&t; himdrnd if. Gardem. iSC N, 

Main. Tulsa. Oklahoma. 

UNTAINTED Wall plaques 5C rath. 24 
dlfleranE IJ.K). Oman. €42 Broadway, 

St. Paul. Minn. 

OLrAhANTBUD PrntruUon agalmt Ihrft 
of tlraA, aocesatrled. and ifas trous your 
car. If J, DtvLa Dog" faila, return It and 

S ct-your money. For otic, ^rnh t7.5D to 
., HcelxL. DikinlnLLor, Bok 131, Dearborn. 

Mic higan. 

FREE: Planted information about 

Erarchlng for mineral*. Ircn-iurrS and 
monrry, Henry Betgadfin. 7Q-F, 

SprJngfletd, Missouri. 

TATTOOING Outfits. tUPplies. IHl 
lis ts free Prror Wntors-. AnnRton, Ala. 

WE Train vou to become mpdtcml lab- 
oratory tochiiEriati at home In apare Ume. 
Free catalogue Imperial Technical In- 
stitute. Bok 913- J. Austin. Tew. 
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Hi Hi L i S U\ 

^ ITOoeht ■■ t i ut.iiM I 

rar-niit t:li i ■. MAM. - *!- Cl i* I 
Lnp -ill JnupfL-niL^c-Hiiip *n 



^$0^^ , Actual Factory Methods 

8, FOR SERVICING & MAINTAINING 

'AIRCRAFT POWER PLANTS 

\ WRITTEN BY THE NATIONAL AUTHORITY 
G. BURNELL MANLY, WITH ALLISON MOTOR 
DIVISION Of GENERAL MOTORS 



PAY 



the 



BIG 



Puts 






CLASS? 



High! huW H-jfijvomunilter: uE Hig Pay nwast men who 

Iknckm.- i !| M “iatIijm" on-l (if luni-ifi. power p-|n.ntn and tfieir 

ftiijLi'i I ilim'i-/.:- iirri. tiitpcrcharKprj.-'. fuel inji etttFR. viiLve and ipr A-? 

ticm L.-istnE-, viirinble flitch |.|i:|.id|i : urid cvvry : iiik'ic essential 

clement Utat him britfinff on IN' [lower filunt in esuliiined .nnJ 
illm^Lcd In im HULliurir^t!^. undcro'iLndabL.- w;iy in Ihij bank. 
A EHC [LA bT TOWKli PL, A ST MA&T^AL is u&cd a a n Seal. buCik 
-iy i h - 1 1 1 1 ■ ■ -r e - 1 :■ :i , nrlLLUipy j, 11 . 1 l dcfeniic sclitiol&i. aMuniitfl 

otanr inutruLiiiun* are vitnl. 

ItfustrAbod slfp>bynlQt pr4C«(turtll nhGW you how tfj lenr 
drawn, uycjIijluL and rt;i> n?h--b h fiuy uf the iHtrth-rn power sil.-utLa 
u>inK uriFinaJ f ill Lory meihuds, All tfal.M Jin nuwiern ' L;i u.- i- 
BiHw— juitklnir rjhjcilntn. cxperimeral ;> I no C |lh in - 1 m-ilL ntin-oaRrCrniLab- 



lolnr-. 
Its 



na 4 IOEI r I/C-jliileik HULaiHr.riLii.-ji. 

il.’ir.i- to yuur denier today i u aatnl tie ihiai T 60 jniLge book with 
niMir ;E0O ilLuuLratiioilH; Bay Wl IT ynaf d*Sl*?T CflJintit m?p|Hy 
you, nefld Lhe COO J»h And tAki 1 - asl anratJLjt* of our Frc-r fi Jay 
i?iH?iiK i'-tuiH - U. h ^Ainiin.i L jci n offer. Vou cjiil'l Lone ;l cent and you 
enn gnln a i-pLi- r.dld future by Acting rij^hl now! 

FREDERICK J DRAKE & CO. 

604 W. Van Buren St. Chicago, Nl 



FREE 5-Day Examination 1 . 



V REDE RECK J. OHAKE A CO ■ . £0* W. Van Suren it.. Chicauu. 

i J E mu enclosing EJ.OCT. Hen^r- piwli my «py af AHfeGHAFT 
l l OH t EK B-LANT M^UAL, IMhtpnM. 
i !■ I'lin-r h(?imI C O P. E will L>,iy pos-Lm^u ij 4 , Oft, r.t uk a. f-i-w 
cents f-i; -lJi|ie. 

it 1 NEIL iihiL CnMrrly a-a [lEfted ftTUl reLum than tiiMk, 

willilii nvu j. w 1 1 1 ri^uaid my mojicy bn rail. 



SJA-Vittr . . ■ 
a rjriRJzsfi . 



Sf YOU* BOOKSfUtR CAHHOJ SUPPLY YOU > 



CITY . . . fitATT- 

Ll Pirn** InrTutU 1 *n.lAlnfr un fomjiJc-te line oE 1 irehnLrn.l IhioTl^. 







Now’S, tfcie tbrn* CCi Rl-L ml Ins-r a. Fhh.hI luylnfl Jills. THtd:Hy’?i. li-.- 
hIsi.h I rnv» nrw- mMkn|[ ftir |nranf> i^ji^mhI mm Vcu can E*1 pr^?Ric«l 
vppbrri-rn^ unAer nciunl vin>dui7i l<in Lh.jiiiti ciiinM — In our mirHlDnt, 

CUmpJCCii-ly c-riulpp^nl fiiin-iiH. rj iiiln n:li- training fi 1 * 1 — .-i- Ki k!.:i iii"h> 
IflViCiL in HrH-iErijiy i irtijLnyniH-iat, A T'-'v. 1 JJ sT*rvic* ScholarFhLpE' 1 
cpffuTi'd t'y MiJwnuh'i L- InduKtrLep. Kill I iivaibuiik- cm ■ju:il i iihhc ou n 
wlio wnni to rarn real mancy winli- IviiminK. 

ja ■ k h Jk 1 W* n ■?■: J marc- plaic-b!" Thu l'h lIll 1 

AIKLK ApT di>aik*rnS (Hi CvHty Nn wundpr 

1 ■* ^ l ' ** ■ * niere r H j\ in*- Hhnrtane oT Hlrcnift 

ill p ■ rs | Ll JP* wf liLrrs. miiur liwluMpli-niHL'rJ TnilniTd 

W t I III N ll wuidiml, IHH3. Sill WJ.lik.H-L- SlhlH-ll isr 

Y¥ ™ i LlUflTVMTlntf iTinpfl wpld^rf. yet lUP 

puy II1-H-..UHR- lln'y Tiiidw I Illi ■’bow IIIICl Why" Of Vi-L'll r.lf« Mr-lHf - 

Luhfiy, bravi-'InK- B3uc-prilint Rcnilinit. Sc4-up Work »n4 Mvul Fnlun- 
eatauiL— aiw| iiarv l-euiKTij TnanrufQf-lu whfl 10 Hit production iieud end 

rcjHtH. tLiTiH-ni^i'.T — i ~ i r I lj > I r li'H t-VL-iy laCCiL ]:r.M. 1 1 i-;i I trained 

Alrvran WeldCTB, An- Weldlnr l>|w-r..li,r^.. ALi-H-r^ft Ti.h-Tih li-|jiq!H 

’■nil J-Infflnec-rs. Don’t 1w content to irLniF-q-Lc nlonif ora onatnaiy 
]Llt-or-midu. jubh with |:hh:ii j ii.iy— Yvlicti Li ■ a ihort lLhih.- you can 

JiH-HTiniH- :e Irilnml N|hh- 1 pi | l*.l. — +iri h ■ :h r> i k I, k : 1 1 Wi?r*i-r bn fl wl|ji] Li^- 
■'l-.is'-ln— wills nr. rmw-rfH jin.y., nnr| n T*Ctl 'T *-a1lnL r If ■ir^R-tHtl, 
bScnd coupon today— aJiM.cs bc^ln wStliln :■ moratJu 



-.AAI I_W A. U K £ 

qCHCSil of IMCIHEERIH/? 

v titute tff'itmLwhtuci U 



ARC WELDERS 



FACTORY MIN 




Hew tharL-Dbflfrnni ^hy-ivn juu how Co Ley 

nuL, „v>L ll II- JIB Hi i-Uli nil kl I’utC Ot Job! uil llaL- I.ATIIJ-^ 
WJI.E.TNfi LE Ami INK, tF13TAFFJt r BOniNR MltJ. tHOfCl- 
Y.iri: .tl.flj t hicnrAE.i. UELII'Jh T-EIK.-Fi, PI.Ah!*:n, ro.dT- 
T b-: J t r mul ritCMHIIL ii* well an to dsi Tsi-eicii anil 

ytyfic wEirk. A Ihij rtiYSrt fni I ly Hkl‘ sif ;i 1 1 | jr |H>r of Hea- 
ourbntf tool* There ere v^ot »~fO lorwe IcaE pansi, Ln 

hpnilHiHnu Inii-J-i-r. W-ilh OVs-i 1 I fiiSIJ 1 1 1 ilkI r;il inr.H -,lin’.L-l ni; 

c-aah detail uf the j>oh »a wcLL .ia nearly [KH3 c^nniplecu 

jiiEi I, a l- V L.- Lk . 

ntmmtiwir, Dt'erylhlriK Ln tfeiwn hy h^tMl ^Kninfik*, nnd 
nil liHkln nrH>.|i>d h-T m:ie-il j.ii. iw |i-imi rn"y in underiiami and ntu. 
InvnTuabLe co any man domi: anj- hniid of ntf-ctiaikleal vroeli. U4 well. 

U fur IIl:ihl- Th-fiia ivuaif 1 h> fihuiee 1,lii-f,«’ Ji |j;3i \y |i;i |r| irndc*. 



up and run 

ANY MACHINE 



WAR WORK Needs Trained Men 



On your pure Ly sreeillr.tr up production, team to do Ltii-te Jn6h ihu 

hb-rrL Wiij, j 1 1 : i J-: l - >uur»H-ir WltHIl jni ire< am niiy Jcila, 

>. ■ 1 1 ■: L an tlhU H iHiiHiia fi?r yi:-ii f E-ur’Jf nf ^.-irhtnr- fljiETn 1 1 ■ 1 1 -. Voi.ar 

■mofl'i'y rheerfi.atfy rvrnnii)i'’1 IE yau *lon‘< ra.IL II I lie PLck'^^f help iu 
ji4.-llh.-i' worfe and. advaiLecnLciaL yu-o. tuivu L-vi^r :,h-ltj. 

Ami ■ IChH TCCMMt RL SOCIITY 

pep t. TG Ittj. Dfh-kh-I At ftACh lL n C him. gd 

v&r^EJcan^i Publisher! liocc 



AnHflcj n TiEhniEil tc.r Imiy, □+,-,£ . T^IS. Deeiel at SttH -Sl^, Cti-Eiqv 

Vov mijr klJ nir Llir camplpba "^l-u-harui IT>n#ri,i;miii. " u-j(li hjhijf-r ■ ■ i^inni 1 1 i p- I i^n, 
E QDrioM ii; ifc I u ■ ik^QvHiL hl-zIiI I pfv il L LiLr- iKih wh. li AiuihhL I y -.ll -—■■■! 5 -." >.hI in 
--'J * “3 t ?. 411 in tk'l dkyi 1 ^ E-.ij.-pr r..i i I r ...i LHhrrr. irf-. I - ijL ptL'ITh |W *rl 
jLikl a -mi T.TII rr-.u ■ -J -mv muriFj- irnn.i .! .-. i. l . r.f>: Tr j, .. k* irej .-.n!L- Til Iki no-J. (.vfr?- 

thuiE wuL lie »rn 4 -EnmpSfEP - i^u.n 1 1 ■ n 1 1 1 - - 3 ■ k. hei '-.- m- ■> I 



SiblC- J..L.JJLLkJ,k...JSL,LJJ + 

AHitrew. . . . 

3'Itjphi Al-Lirh i Irllra- iL9.lin[ Ef«. nr -Mfy.-Lj-.n r -i iili.n-p-r niniH bml puUjru iiui l.h*H 
Ad sL I rap* iinn ‘L-iiPinrM man th ri^rpvnrn 



AUGUST. 1542 



39A 









TriE SEARCHLIGHT THROWS AN QQQMfLUGN 
CANDLE'POW£R BEAM 3' TO 6 M rd ■ THE J 
U&HT SOURCE IS HOT ENOUGH TO BUAN UP J 

X * 

j r M \ \ ( TOO HOT! ME FOR A COOL- , 
! / (■£> L&UANING PIF£FL'L OF ^ 

' ' AtaeftT 



IN ACCENT LABORATORY 



^wn-AiflCflAPT; 
BATTEAy , 



SMOKING BOWL" TESTS 



RAWS* 

hnoeR 



searchlights 



THAN THE AVERAGE OF 
THE 30 OTHER OF THE 
LARGEST -SELLING 
BRANDS TESTED — 
COOLEST OP AIL ! 
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Scums 
DE TIE CTO A 



\UGUY$ 'fUCK' THE PLANE — SONS BEGIN 



WE RQU-YQijR-QWN£R$ 

> ARE THAT iVAT r ABOUT 
PA,, TOD. TKE HO-BITE , 

> PROCESS GIVES OUR 4 
TOH&UES A BREAK, WHrLE 
THE CRIMP CUt SpriMS UP i 
, $0 -QUI CK AND EASY J 



Th&SE ARE THE DAYS WH EAT WE 
REALLY APPRECIATE CCMrtFORT N 
OUR £VlOK££_TH£ OtLIijHTFUL 

* MILDNESS AnO MELLOWNESS 

OF PR\NC£ ALBERT COM&rNED 
WITH SUCH HEART? ^ 

> RICHMESS 

of ta$te 



MAtffflW*' "Aj* 3C0 
IN EWE** ri*MPr 

^ftlN-L'E MBt*T 



F/tf ROU-WUR.- A 
CtVN 03AMTTE S ■■■ , ' ' : - 
ffl £VEli.r JWNCr / 
WJOffirc^NOF , 
ML*Cf *U£HT 



ALBERT 

*- " THE NATlONftl JOY 



THIS fMSTR-UAl PNt CALCULATES THE *• 
ftANGE -.THAT IS, THE Df STANCE OF THE 
E.M6W * Pi AN E5 . THIS AN P 7N 6 OTH gfi 

v Bata control the F\RiH& 

Of THE SUNS / 



THE SEARCHLIGHT THROWS AN 0OOMJLUGN 

CrtHDiE'POHf£R &EA.Vi 3TD6MrdES. THE J 
LJOHf SOURCE IS POr ENOUGH TO BURN UP J 
X A lT^ v i T ~ s 

I \ ( TOO HOT? ME FOR A COOL- 

,' j Kl, SUftN/NO PIP6FLI OF fS 
I PRINCE ALBERT t-JH 
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Aerial Ears 



ASTONISHING HMSTP.LJ.lA-EiSrr Pflft OgTECTINCi APPROACH 
of ENEMY PLANES MANY AlrtES OFF. HORNS AR£ 
RO TAfEO TO PIMP FLAVE5' ELEVATION AMD (JfR6CrrOM. 
THE HORN UPPER RIGHT ASSISTS TOOTHER TWO 



THIS MECHANISM Wm T HE 
■virwATurte Plane CHECKS ON 
DETAILS Of THE ATTACKING < 
SauAOROiN SUCH AS ITS 3PEED 
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plane every four minutes, one 
- war tank every seven minutes 
and two ships a day — that, in a nuU 
shell, is the All -Out -For -Victory 
goal set for America’s manufacturers 
and workers. 

To carry the war to the enemy’s home 
ground and hi L him again and again, wherever 
we can reach him, the President has called 
the production of 60.000 planes this year and 

125.000 next year, 45,000 tanks this year 

75.000 next year, 20.000 antiaircraft guns 
year and 35,000 next year, and 8,000,000 
of merchant shipping this year and 10,000,' 
tons in 1943. The word “if 1 cannot even 
be considered — we MUST turn out one 
plane every four minutes, one tank ev- 
ery seven minutes and fractionally more 
than two ships every day next year* 

In the aircraft industry, this program 

Swung by n crane r e giant 
gun barrel moves down erv 
Dri^inaf 1 ! production line 
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Trying 4vt one of The rapid-fin 
antiaircraft gwn* r nw ctrtamiiiB 
from U, S. gsvernmtnt factar^t 

means spectacular in- 
creases in employment 
and floor space. Back in 
1940 we had about 190,000 
men and women building 
planes, but for 1943 we 
must have approximately 
1+390 pOD0 on the job. Vast- 
ly greater floor space will 
be necessary, of course. 
This expansion may be 
estimated at about 100,- 
000,000 square feet of 
floor space , with the ulti- 
mate area devoted to mil- 
itary plane production 
some three times the area 
in use at the beginning 
of 1942. 

Some reliable sources 
recently estimated our 
plane production at 2,509 
per month, or 30,000 per 
year. What the figures 
are now is a military se- 
cret h but we all know that 
the rate of production 
must be close to 7,500 
planes every 30 days be- 
fore the end of this year 
and must approach 12,500 
planes per month before 
the end of 1943. In com- 
parison, the monthly out- 
put a year ago was 1,000. 



fiirk who once home vliclric op- 

p(itiH«aa in WertiaghoMifl refrigerator 
plant now impact munitions for the army 

This If "Bomb Gay, U. 5. A.' -a U . S, Steel 
company factory where bombs for Amer- 
ican forces aro spun out by a n*w process 



Andj also in compari- 
son, the Axis nations— 
Germany, Italy and Ja- 
pan — will produce about 
40,000 planes this year, 
perhaps a few more or 
a few less. Taking all of 
these figures for their 
face value, it seems rea- 
sonable to believe that 
the United States will 
equal or surpass Axis' 
production by the mid- 
dle, or soon thereafter, 
of this year and increase 
rapidly to give the Allies 
that superiority so de- 
sirable in the air. Many 
authorities consider ait 
supremacy as the key to 
victory, pointing to sue- 
cessful German and 
Japanese operations as 
evidence of the sound- 
ness of their opinion. 

To a vast section of 
our population the 
problems surrounding 
the production of fight- 
ing plan.es tic hard, to 
comprehend. Many 
Americans think it 
should be as easy to 
build a million airplanes 
■ — and in as short a time 
— as to construct a mil- 
lion automobiles. They 
know* of course, that 
more than one Detroit 
manufacturer has been 
able to produce a mil- 
lion cars a year. What 
they don’t realize is that 
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Test engineer! prepre to give a flir- 
trail engine its arduous Irial run in n 50- 
perc plant gf Wrighl A^rgncglkc) C<irp. 



an airplane, particularly one ca- 
pable of fighting the best our ene- 
mies can build. is vastly more 
Complicated in construction and 
requires special instruments and 
equipment not needed in the au- 
tomobile* In addition, the factory 
space must be vastly greater than 
anyone ever dreamed of before 
the industry can turn out 185,000 
planes in two years. 

Another factor is the cosh A 
training plane means an expendi- 
ture of about $25*000* a fighter 
costs approximately 350,000 and 
bombing planes from $100,000 to 
$300,000. And the costs are still 
rising because power turrets for 
guns and other modifications are 
necessary in many military air- 
craft, as well as machine guns and 
cannon, central firing controls, 
bomb sights and automatic flight 
controls, while for high-flying 
planes there must be oxygen and 
pressure- cabin equipment. Every- 
one knows about the engine in his 
automobile. WeE, an airplane en- 
gine has about ton times the power 
and costs 100 times as much as an 
automobile engine. That's because 
it must be constructed of the very 
best metals and other materials 
and must be built to very close 
working limits, or tolerances. 
Where the automobile engine op- 
erates nicely with its parts fitted 




Patrol bomber* {cbc**) P guordtortt of Our long liner ex- 

hibit their might in a mass, flight, Below, a sub marina (hater 
hat no sooner splashed from lh« ways in an eastern shipyard 
than a crone luwvn the kail for the next ship to bo buftl 
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to 1/10,000 of an inch, the airplane 
engine calls for a closer fit, per- 
haps 1/100,000 of an inch, Again* 
the aircraft; power plant's weight 
must be held down, for obvious 
reasons, but its horsepower must 
be high, When you consider that 
combat planes average from two to 
three engines apiece, ranging from 
one-engine craft to four-engine 
bombers, plus some 33 percent 
more for replacements, and that 
each engine costs from $15,000 to 
325,000* you begin to get an idea 
of the problem. 

No one would reveal production 
figures on any single classification 
of combat plane; that’s information 
the enemy would be only too glad 
to get. So suppose we consider the 
problem of turning out 500 four-engine 
bombing planes — of the type that would be 
valuable in long-range attacks. If the goal 
were 500 of these per month, not less than 
400,000 workers would be needed to do the 
job and not less than ten tons of aluminum 
would be required for each plane. 

If, at the end of 1042, the United States 
should have 50,000 fighting planes in serv- 
ice t two to three men per plane would be 
necessary, figuring that some types of 
planes are good for more hours in the air 
than one pilot can stand and that bombing 
planes carry five to nine men each. Thus* 
we would need a flying personnel of 150,- 
000, A much larger personnel, is required 
on the ground, perhaps bringing the total 
to 1.000,000 men. This looks like another 
problem, but our government already is 
taking steps to work out the solution before 
the problem presents itself. Under a re- 
cently announced program, the air 
force is being expanded to 2,00Q h - 
000 men, with about 50 percent qf 
them in service before the end of 
the year. 

Such a force is about twice m 
large Germany’s famous Luft- 
waffe, as well as double the size of 
Britain's Royal Air Force. Cer- 
tainly it is far superior in numbers 
to Japan's air arm. 

Uncle Sam’s big hurdle at this 
point appears to be the training of 
[Continued to page 173) 



Through lh« hreethblotk seal of one big gun (obov®) you lei a 
worker tailoring an of her ma jnr-taliber rifle bnrrfll with d 
flexible-shaft grinder, Below, impacting a huge naval casting 



Attack bombers for British and American 
fercei crowd the factories and the skim 
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Life Raft Supports 30 Persons on "Net” of Discs 




ft 



Life rafts that hold SO persons are being 
made of a network of rubber discs strung 
together with ropes. The discs are formed 
from a new rubber which has twice the 
buoyancy of cork and is composed of small 
: cells filled with nitrogen gas. The extreme 
lightness of the raft makes it especially 



valuable as a lifesaving aid in torpedo sink- 
ings w T hen there is no time to launch a life- 
boat, Attached to the ropes are self-light-* 
mg electric lamps which float in the water 
and guide rescuers to the scene. The rub- 
ber, developed by United States Rubber 
Company* is resistant to oil, acid and fire* 
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Shopping Bag Snuffs Out Fire Bomb With Salt and Pitch 



If an Incendiary bomb 
a should fall on the Acad- 



emy of Natural Sciences 
in Philadelphia it would 
be smothered quickly 
with a mixture concocted 
by the mineralogkal staff, 
nts — inex- 
effective — - 
ordinaiy 
part flaked 
mixed dry. 
Containers for the mix- 
ture are paper shopping 
bags taped shut with 
gummed paper. About 25 
pounds are placed in each 
bag. In a 
bomb the 

shield for the face* 
dropped on the b 
which burns the paper to 
speed its own destruction. 



Mixture of ordinary s&lf and caal-lar pilch if placed in jh&ppiiij 

At ri^br, uiing bpg at a shield 
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Spray causes be mb fa bum illetf Out under sieve 



Magnesium fire bombs — the type that 
explode when you toas a bucket of water 
over them— are extinguished in half a min- 
ute with a perforated metal cone invented 
by James L. Daubs, battalion chief of the 
Los Angeles Fire Department. The sieve- 
like apparatus helps smother the bomb, 
offers protection from exploding magne- 
sium and at the same time allows a fine 
spray of water to play on the incendiary. 
The spray causes the bomb to burn out in a 
fraction of the normal time. 

A ! - r — 

Rubber Enough for 10,341 Tires 
Goes Into One Battleship 

Seventy-five tons of a 35,000-ton battle- 
ship consist of rubber, which, according to 
the Illinois Automobile Club* 15 enough to 
produce 10,341 automobile tires. Other 
reasons for the restrictions placed on rub- 
ber’s nonmilitary use are apparent from 
the following: A 75-mm, gun carriage re- 
quires 175.3 pounds and a scout car 339 
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pounds of rubber; there are 33 to 96 pounds 
of rubber in an airplane tire p and up to 33 
pounds in an inner tube; while 29 pounds 
of rubber go into each pneumatic raft of 
the type carried in airplanes. 
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Cheesecloth Fasted on Window 
Makes Glass Shatterproof ^ 

Because flying glass is responsible to a* 
large degree for injuries and damage 
caused during bombing raids T it is advis- 
able to protect the windows of homes and v* 
occupied buildings against shattering and t 
splintering. Pasting cheesecloth or netting 
over the entire pane of glass is a simple and 
satisfactory way to prevent shattering pro- 
vided the adhesive does not dry out* be- 
come brittle or lose its holding power due 
to the effects of moisture. A paste pro- 
duced especially for this purpose is said 
hold the backing securely, retain its elas-~~* 
ticity and to be immune from weather j 
changes. In explosion tests, the glass did\ 
not shatter, every piece adhering to the * 
netting. To apply cheesecloth it should be 
cut to window-pane size; then the paste is 
spread on the glass and the cloth stretched 
over the pane. It can be stripped off easily 
when no longer needed. 
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Fighter Guns Spray Fireworks in Night Attack 




Tracer faultst* used in night gunnery test* ihow how a Killy hawk would I cafe to the antmy in a head-on altoek 



Night gunnery tests for fighter planes 
conducted on the Curtiss- Wright firing 
range show how a Kittyhawk or one of the 
new Curtiss Warhawks might look to the 
enemy as it attacks head on with guns 



blaming. Tracer bullets stab the darkness 
With fingers of fire. Camera shots of an 
attacking plane give the impression that 
the bullets are diverging when they are 
actually converging in front of the fighter. 



Uniforms for Poles and Tropics Made for U* S* TrobpS^^ 



Whether America's ex- 
peditionary forces will be 
fighting under a blazing 
tropic sun, through Arc- 
tic blizzards or parachute 
mg from planes thou- 
sands of feet in the air, the 
Quartermasters Corps 
has insured that their 
clothing will fit the 
weather. Sun helmet, 
shirt and short breeches 
of thin material will help 
the Yank in the tropics 
keep cool, while the ski 
and snow shoe troopers 

nre provided with heavy 

clothing and thick -soled 
boots. The uniform of the 
paratrooper contains 
commodious pockets and 
is designed to accommo- 
date the heavy bulk 
sirapped to his back. A 
metal helmet, kept in 
place by a strap and cup 
arrangement which pro- 
tects the chin, is also worn 
by the parachute jumper- 




Army official fmpatft iww uniform* cfeiigncd, from left 1* right, far tropical 
wear, for the inowshoe and ski Trooper, an arctic fighter and a parachutist 
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Signi on th* Coy White Way or# blodctd out to pffr- 
venl cloud reflection i that aid submarine! off share 



Thii canyon of brilliance ii dimmed for the duration 




'T’HE same scientific ingenuity that made 
the bright lights of Broadway one of 
the wonders of the world is being employed 
to save these spectacular signs — now that 
the “dim-out” order of the army has ex- 
tinguished most of the 200,000 bulbs which 
made the Gay White Way glisten. 

The result is that Broadway* already a 
canyon of unfamiliar, comparative black- 
ness, may take on an eerie appearance like 
nothing ever before presented to the eyes 
of the estimated 1,100*000 nightly gazers 
who still visit the area. 

Some of the “spectaculars,” as the giant 
advertising signs are called, will soon blos- 
som forth with gigantic fabric awnings 
and metal shields which permit the scin- 
tillating displays, but prevent the lights 
from striking clouds and setting up a glow 
which silhouettes United Nations 1 ships, 
making them easy prey for Axis subma- 
rines lurking offshore. 

More bizarre are the experiments now 
being conducted by the leading sign cor- 
porations in the use of ultra-violet or 
“black light” to illuminate paints. If they 
succeed T the Gay White Way will no longer 
be white, hut will glow with a ghostly lu- 
minescence— just as colorful^ but no long- 
er as glaring. 
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Dougloi Leigh, sign w'natS T turn mg dial Enlarged drawing:* for enimttld cartoon* the I will bt flashed 

tlial operate v a sign by remoti control an a "nrwn“ to amuse Brand way J t 1,100,000 rightly visitor* 



Another line of research deals 
with the possibility of substituting 
motion for light, making the district 
a maze of mechanical devices — 
whirling windmills, waving arms* 
winking eyes, beckoning fingers, 
dancing feet. This would give the 
wartime spectaculars a daytime at- 
tention value even greater than 
they formerly enjoyed, although it 
is the practice of the sign companies 
to Hash on the lights the moment 
daylight falls below normal At 
night moving objects would height- 
en the queer effect of black light on 
luminous or fluorescent pigments. 

Another possibility under serious 
consideration is the strangest of all. 
Inquiry is being conducted on the 
value of taking the huge signs on 
tour of the United States just as 
Broadway shows go on tour to 
smaller cities. 

In this scheme, a giant sign would 
be routed to a city like Pittsburgh 
or Cleveland and erected there, re- 
maining until most of the people in 
the vicinity had seen it. The high 
cost of Broadway spectaculars has 
been justified partly in the past by 
the fact that the street is a mecca 
for out-cf-town visitors. It is pos- 
sible that the lights which made 
New York City famous may go to 
the by ways of the nation, instead of 
waiting for millions to come to 
Gotham to see them. 

Proponent of the "traveling spec- 




rr Beck stage" of an ammalod-CGrtOOn sign It this grant bo rtfc 
of 4,104 photo-eladrk cells that control bulbs HJ oul fra nr 1 r 

This machine projects 14mm. Carbon films onto the photocell 
bank. The picture on the screen is enlarged about 100,000 lime* 
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Real smoke fintjs g rn blown 
by ibc toldisr in the sign, 
leftr one every five secdmdi 



Below, holding swllch Thai 
will biotic olt I inilorttly 16 

of Sroodway'i largest si-gniG 



tacular” idea is Dougins Leigh, the sign 
wizard who owns most of the spectaculars 
on Broadway although he Is only in his 
early thirties. His record for the unex- 
pected makes the plan seem possible. 

So many novel features have been added 
to the signs along Broadway, particularly 
those erected by Leigh, that on a single 
stroll from Times Square to Columbus Cir- 
cle, if the day happens to be murky so the 
lights can he lit effectively, fine can get 
the time, the temperature, the weather 
prediction, hear the quarter hours sounded 
by radio chimes, watch an animated car- 
toon ghow t see famous Broadway charac- 
ters in pantomime on a bank of lights* 
watch drinks poured by the use of flowing 
light, observe a coffee percolator steam K 
see great smoke rings puff from a soldier's 
lips, and admire tall fountains of water 
shimmering and dancing behind the larg- 
est plastic screens ever constructed. 



The controls lor some of these signs are 
as fascinating as the signs themselves. An 
example is the towering neon weather bu- 
reau atop a building at Columbus Circle. 
It is 4,000 square feet in si^e, contains 
12,000 square feet of metal, 2,000 feet of a 
fluorescent neon many times brighter than 
ordinary neon, 1,050 electric bulbs, and 10 
miles of wire. Four times a day t on a per- 
manent neon landscape with a neutral sky 
above, it forecasts tomorrow's weather. If 
the forecast is for rain, the word “rain” 
flashes on the sign while neon raindrops 
fall on the landscape. If the sun is going to 
shine, a big sun with sparkling rays ap^ 
pears, IE it is going to be cloudy but warm- 
ed clouds appear in addition to the sun. 
If it is going to be cold, neon icicles crys- 
tallize all over the sign. And if snow is 
predicted, beautiful giant snow crystals 

Dppgrcm *hewt aniiHoled cnHeons are proj*d*d 
from machine, lift, via phcioulll It electric screen 
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This- sign not only gives rh& wealhir report, but dramo lizsa it with a neon 
landiCQpO that hot 10 vorioliant including min, mow and sunshine 



appear in white-and- 
blue neon. 

The whole mechanism 
of the sign is operated by 
remote control from the 
offices of Leigh where 
there is an instrument 
with a dial system, with 
10 different weather eon- 
ditions listed; warm, 
warmer, cold, colder, rain, 
fair, cloudy, snow, cool, 
cooler. Over a special 
telephone wire, Leigh, 
four times a day, tele- 
phones the New York 
Weather Bureau, to learn 
tomorrow's weather fore- 
cast. Immediately upon 
learning, he turns the dial 
to the corresponding 
weather forecast, where- 
upon the proper word 
flashes on the sign and the proper scene on 
the landscape. A red light then flashes 
back in the Leigh offices, as a double- 
check against error. That’s just so Leigh 
will know that when he is dialing “cold* 1 or 
“snow," the sign isn't dramatizing a heat 
wave. 

Another sensational sign is a three-pan- 



a- 

eled affair T with, one panel on top and two 
underneath. On the top panel are eight 
plastic- enclosed fountains which spout 
water 20 feet high; centered between the 
fountains is a 35-foot, three- dimensional 
bottle. On one of the lower panels is a 
novel animated- cartoon mechanism. On 
the third panel is a bottle and glassy 
^pouring" effect in brilliant col- 
ored bulbs, 

The entire sign is 4,000 square 
feet in size, and includes, among 
other things 14,000 square feet of 
porcelain, 100 miles of wiring, 
10,000 lamps, 4,104 photocells, and 
a total wattage of 200,000. 

This is the first time real foun- 
tains have ever been used in a sign 
on Broadway. They are enclosed 
in transparent tubes* so none of 
the watery spray falls on passers- 
by below. Colored lights play on 
the fountains which spout into a 
mushroom effect; when the wa- 
tery mushrooms break up n myri- 
ads of multi-colored bubbles float 
in the transparent lubes. The 
tubes are made of plastic. 

Little air holes keep the tubes 
from frosting inside, and a mix- 
ture of anti-freeze keeps the water 
from freezing in the cold weather. 

Whfrn ihif jumbl* 0* H*on lybirTfl it aii«m» 
bled it will farm Ihv petal* of reia 
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ft tumbling a tew type of air raid shelter, fhe bwfi port of the lorpif 
boltle ever made far a sign awaits the neck U will be 35 feet high 



There Is an extra ring of water on top of 
each tube. This acts as a shower bath s 
rinsing the tubes inside and out, so they 
will always be clean. The pumps that spout 
the water are flexible, so that each one of 
the eight fountains rises to a different 
height* thereby making a variety of geo- 
metric patterns in the whole colorful spec- 
tacle. As the fountains spout the water, it 
drops into a metal container from which 
it is pumped up again. 

The same water is used over and over 
for 24 hours and then changed. The total 
amount of water pumped per minute is 
2*0(90 gallons. The lights playing on the 
fountains are at their base: 5G floodlights 
in all. A drum of color, operated by a mo- 
tor, passes over them giving a kaleidoscop- 
ic color effect, The lights are hidden by a 
real boxwood hedge, also making its first 
appearance on a Broadway sign. 

The an i mated- cartoon panel on 
this sign has a lamp bank of 4 S IQ4 
lights on a screen 20 by 30 feet. 

The animated cartoons on this 
bank of lights, because of great 
improvements in the mechanism Y 
are now more than ever like the 
Walt Disney cartoons, except that 
these, by the magic of photocells, 
are turned into electric lights. 

The 4,104 lights on the screen 
outside are controlled by a bank 

"Ihrii curved sheet of Iriinf parent pfasiFe 
thie-Mi a lofty faun lain from iha wind* 



of 4,104 photocells in the 
control room behind the 
sign. The animated-car- 
toon films are projected 
by an operator onto the 
bank of photocells. The 
projector's light beanTcan 
pass through only the 
transparent part of the 
film and not through the 
opaque part* so that if a 
negative film is used the 
picture appears in lights; 
and if a positive film is 
used, the background ap- 
pears in lights and then 
the unlighted parts make 
the picture. The photo- 
cells that are touched by 
the light beam become 
activated, send the cur- 
rent to a bank of mercury 
tubes, which in turn magnify the current 
and turn on the corresponding lights on 
the screen outside. 

The animated-cartoon mechanism is 
much like television, but television oper- 
ates by lines, while the Leigh cartoon signs 
operate by dots* or lights. To give you bet- 
ter figures, the picture on the electric 
screen outside on the sign is enlarged from 
a fraction of one square inch to a size totals 
ing 93,744 square inches— in other words* 
more than 100,000 times. 

The first type of cartoon is one in which 
the characters arc made in squares. A dif- 
ferent drawing is made for each progres- 
sive movement, and a special non -shrink- 
ing paper is used. The drawings are then 
photographed, the trigger of a 16^mm. 
camera clicking each time a progressive 
movement is made. Then when the film 
passes the projector at 20-24 frames per 



12 



POPULAR MECHANICS 



second, the figures are in 
motion, These figures on 
the films are then project- 
ed onto the photocells. 

The second type of car- 
toon is made by using mod- 
els for the drawings, then 
photographing the various 
drawings making the pro- 
gressive movements. 

The third type of cartoon 
is the one in which 16 -mm, 
movie shots are made of 
actual people. It is neces- 
sary, however, that the 
characters be photo- 
graphed in front of a light- 
ed screen. This gives sharp 
black and white definition. 

The blackout arrange- 
ment includes a half- 
block-long electric sign 
advertising cigarettes. The 
giant head (23 feet high} is 
of an American soldier in 
an overseas cap smoking a 
cigarette* By means of a 
patented device based on 
the principle by which you 
blow smoke rings, the sol- 
dier blows huge real smoke 
rings every five seconds 
into Times Square — a total 
of 3,500 smoke rings each 
night. 

The method of producing 
the right kind of smoke in 
the right quantity is a trade 
secret, but the method of 
causing steam to emit from 
a huge coffee percolator 
nearby is not. This steam 
is piped under the street 
from a plant many blocks 
away and it takes 50,000 
pounds of steam a year to 
keep the sign operating. 

Meanwhile, there is al- 
ways the chance that the 
submarine menace will be 
conquered, leaving only 
the danger of air raids and 
the need for sudden black- 
outs* If the signs flash on 
again, not one enemy 
bombing pilot will be able 
to use the canyon of color 

(Continued tg page 1/61 
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M ci rating 1^ big J, W JJ into 
its high niche over Ergcd- 

wny it no fob (gr an amo- 
tiiur. The letter weighs 
750 pounds hoi 450 bulb* 



The I wo dancers si an ding 
on the neon tote leaf an a 
rooftop sign are dwai-fed 
by huge 30-foot lehcr* that 
twinkle no more at might 



Sachaf hales in the letter 
ore reedy fer ihg 
eftirmE-lnf. 7hg Idler weighs 
300 pounds and uses light 
enough fnr 10 hamui 
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Trailer Ambulance Transports Four Patients 




Strfrltheri may b* placed irt trailer timlmlfine* from, end or either tide 



Four patients can be 
carried in a two-wheeled 
double-deck trailer am- 
bulance developed by 
E. H. Struebling of Tona- 
wanda, N. Y, Stretchers 
may be placed in the 
trailer from the end or 
either side. The roof of 
the ambulance is wood, 
sides and ends are en- 
closed in canvas and it is 
mounted on a steel chas- 
sis easily attached to the 
rear bumper of any pas- 
senger car. The trailer is 
eight feet long and weighs 
about 500 pounds. 
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Flying Freighter 

Built of wood and oth- 
er non strategic materials, 
giant planes to transport 
military cargo arc being 
constructed by the Cur- 
tiss- Wr i g h t Corporation 
at" a new plant “some- 
where in Kentucky.” The 
plane, called the Curtiss 
C-76, has twin engines 
and is about the size of 
a large passenger plane. 



Built of Wood to Carry Military Cargo 




Powered by Iwrn engine?, planes 
made of wood and Targe as mor- 
al ihips will carry army freight 






me use 
of non- 



Wooden shelter for home use In 
air raidt will hold double bed 
and porophernalla to fight fire 



Air Raid 



"Igloo” Built of Heavy Timbers Saves Strategic Materials 



If you object to crawl- 
ing under a tabic in the 
basement when the air 
raid siren blows f here is a 
shelter for home 
made entirely 
strategic materials. Lodk- 
jng somewb 
igloo, the she 
of heavy tin 
gether with 

jmy 

enough for a double bed r 
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Blackout Schemes 





There arc ftghr u n d wrnng ways |& black o u i. If 
y*Lj pmnt gr 'window black it's Fikely to absorb *o 
much heat it will expand and brgak; white paint 
mside a bio* kened exterior (top) wifi diipel Iho 
heat. Don't paint window $ larger ihan 24 by 50 
inch**. Uppr/ right, Wardens spat lights in ho$. 
prial windows during bladcout r r^nling windows 
by tQ-wair bulbs stydding walls at known levels 



By pointing six-inch block 
* bips around window edges 
(above) Los Angeles County 
General Haspilol Mocks oul 
Its lD r 0QQ window* complete- 
ly with dark window shades 
already in -use. At extreme 
Mt r sheer-metal mobile shod 
to guard firs fighter pulling 
out incendiary bomb. Left 
center, emergency supply of 
disnille-d woter for air raid 
tboflcr has its special stand 
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Hundreds of British mine -lay- 
ers are planting their deadly 
"eggs 1 ’ by the thousands to blast 
German submarines from the seas 
and lighten the blockade of Eli- 
j'ope, Pushed along tracks on the 
stern of a vessel, 300 big mines can 
be laid in one hour. Half the space 
in the mine heads is filled with ex- 
plosives and firing batteries and 
the rest of the space is an air 
chamber for buoyancy. In this 
war the Royal Navy has far sur- 
passed its mine- by ing activities of 
World Wat I when a total of 128,- 
652 mines were laid. 



British iailfl-F itibetel 

wearing life [select 
pallet ci Hite through 

ring of a big maor- 
ing buoy to bring 
mint'loycr i& cincher- 
ciqe. Ar right, mine 
hefidi lined up on 
th© Jtffrn of a itiip 



Mine-Layer Drops 300 Death "Eggs” Per Hour 



Flying Ambulance of Future to Land on Field by Hospital 

„ . . .. . 
Persons injured in iso- 
lated regions in the future 
may bo rushed to hospi- 
tak in a light plane ambu- 
lance now in an experi- 
mental stage. Planes of 
this type can land in a 
small field. The fuselage 
provides space for two 
stretchers* or a more elab- 
orate single litter. This 
flying ambulance might 
be used to carry wounded 
soldiers to base hospitals. 
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Two ptiltenK <em be Carried *n ttrtfNh-trf in fuselage of light plane 

S' - -r ' & t 

7 f* ^ / «y. 



POPULAR MECHANICS 





Batuuid of Hi i1r«ng^ 
end rntihtanu ta heal 
and cQrFQimnr jtnmlet* 
ilttl is. evtn meft w\v~ 
able In war than in peace 
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high quality alley ifeeli le trend heat and cerroiiun 



rjntted ALicmit Oorp 

By Waiter S, Tower 

Pre&ident American Iren snd Sl**l fnTtrtuf* 




r pHE German bomber that had just 
1 crashed in flames near an English city 
appeared to be one of the conventional 
types, even though the force of the crash 
and the heat of the fire had made it a mis- 
shapen masSr 

Hardly had the tangled wreckage cooled 
before technical experts were swarming 
over it to extract its secrets. Aviation en- 
gineers searched for new instruments and 
equipment^ combustion engineers checked 
over what was left of its motors; mechan- 
ical engineers looked for evidences of new 
structural ideas. 

There was also a metallurgist among the 
experts. As he combed over the wreckage, 
he picked up bits and chunks of metal, la- 
beled their location and apparent use as 
best he could, and took them away for 
examination. 

In his laboratory he carefully scruti- 
nized the specimens, determined their 
composition by chemical analysis and by 
the spectrograph, examined them under a 

tV- 
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met a Hu rg icaf microscope, 
tested them for hardness, 
strength and elasticity. Most 
of the specimens were famil- 
iar, either through previous 
examination of German 
planes or because they were 
standard metals and alloys 
used almost universally in 
airplane construction. 

One specimen was puzzling, 
however. It was a small piece 
of steel which the tests showed 
contained a small percentage 
of a rare metal sometimes 
used as an alloying element 
with certain non ferrous met- 
als, but not generally alloyed 
with steeh 

The presence of the rare 
element in the steel was prob- 
ably accidental, but it might 
have been purposeful. The 
Germans might have devel- 
oped a new and useful alloy 
steel. To determine the facts, 
metallurgists in both England 
and the United States were set 
to work. What they learned 
cannot be disclosed for mili- 
tary reasons. 

Analysis of the metals in 
captured war equipment Is 
routine in modem warfare. 
The purpose is not only to dis- 
cover whether new and better 
alloy steels are being used, 
but also to learn whether the 
enemy is running short of val- 
uable alloying elements and 
having to rely on leaner al- 
loys or even plain carbon 
steels. This war is primarily 
a war in which one side pits 
its steel in the form of planes, 
ships, tanks and guns against 
the steel produced by the oth- 
er side. The outcome will de- 
pend partly upon the quality 
of the steel available to the 
victor, as well as the quantity. 

The United States and our 
allies are fortunate in that 
they can make considerably 
more than twice as much steel 
as all the axis and axis-domi- 
nated countries of the world 
together. The United States 
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The army's 75*-m Alim MO r field gun muit ha extremely tough to 
endure fhe terrific heat And wear of b&Hle r and the thi«M must 
really ilap bulletin Bath gun and ihield are af alloy *teel 



alone can produce three tons 
of steel for every two tons 
that can be made in Germany ; 
Italy and Japan and all of con- 
quered Europe, In quantity T 
we lead the world by a wide 
margin. In quality, too, we 
are supreme. 

If there is any such thing as 
a “mystery weapon" m this 
war, it is the great family of 
alloy steels the American steel 
industry is producing in rec- 
ord-breaking tonnages for the 
specialized needs of war. 
Some are new* others were 
developed for peacetime pur- 
poses but have been adopted 
for military use. 

Plain carbon steels will 
probably always remain the 
basic material of construction 
in both peace and war. When 
extra strength, hardness^ or 
corrosion resistance is need- 
ed, however, elements such as 
nickel, chromium or molyb- 
denum are added to carbon 
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steel. The result is an alloy 
steel. By adding as little as 
one-half of one percent of 
molybdenum, for example, 
steel is made more resistant 
to heat. A little chromium 
makes steel harder; more 
chromium makes steel corro- 
sion resistant. Nickel makes 
steel tough. Each of those al- 
loy steels, and many others 
besides, have specific uses in 
modern war equipment. 

Already the alloy sleek in 
Amciicsn-mndc fighting 

equipment have passed the 
severe test of combat service. 
The first test came with the 
torpedoing of the destroyer 
Kearny nearly two months 
before Pearl Harbor, Tile 
Kearny is a bigger ship than 
most older destroyers, but she 
is at least as fast and maneu- 
verable as her predecessors. 
Unlike the destroyers of 
World War T. the Kearny has 
two sets of boilers and two 



Steel armGr plot**, hardened fey ullcyi, tawt fee rioted or welded 
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Efcmjtn* Aircraft Co. 




Iinptllare far turb-onj per charger* are CDrffull/ Cut 
out of V>M blfl-dk of Hfrfit forging. Wftfi thorn 
our Fifing Fortm* flier hifhiil of nil bamban 




arri^rnl Bn^ctrlc Co 



engines — one forward and one aft Exp lo- 
tion of the torpedo crippled the forward 
boiler and engine, but she was able to make 
port with her aft engine. The fact that the 
Kearny is a big destroyer is only one rea- 
son why she could be equipped with the 
second engine and boiler. Of almost equal 
importance is the fact that the naval archi- 



tects could employ in her power plant alloy 
steels not available in the last war. 

The boiler tubes and turbines of the 
Kearny were made of alloy steels so much 
stronger than ordinary steels that her en- 
gines could be made proportionately light- 
er than those in older destroyers. Thus the 
Kearny could be powered with two engines 
rather than one, at no sacrifice of speed. 
The turbine shafts of the Kearny were 
forged from an alloy steel approximately 
twice as strong as those used in 192Q, Boil* 
er tubing has similarly been improved so 
that per pound of weight it is far stronger 
than formerly and can function at higher 
temperatures and pressures. 

Originally the steels used in the Kearny *5 
power plants were developed for the na- 
tion's power and light companies. The op- 
erating economies resulting from the util- 
ities' use of these steels have been an im- 
portant factor in cutting in two since 1920 
the price the consumer pays for electricity. 
In wartime, these same alloy steak have 
helped increase the speed and operating 
range of our navy, reduced fuel consump- 
tion, and, in the case of the Kearny, helped 
keep a naval vessel afloat. 

In the air* too K American alloy steels have 
been showing their ability to absorb pun- 
ishment. Perhaps the outstanding per- 
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ed power, biiperchargers 
are operated by the ho^ 
corrosive gases exhausted 
from the plane's engines, 
Alloy steels make it possi- 
ble to harness the blast 
Modern bombers use 
tons of other alloy steels 



formance of American planes has been 
given by the huge Flying Fortress bomb- 
ers. Used in the attack on Japanese 
in the western Pacific, those bombers have 
time and time again struck heavy blows 
without the protection of fighter planes. 
No bomber can fly higher than the Fortress 
planes, and few enemy planes can intercept 
them at their maximum height of over five 
miles. Such high-altitude flying would be 
impossible without a su- 
percharger to Increase the 
supply of air to the engine. 

Flying five miles high, a 
1,000 - horsepower motor 
not so equipped would de- 
liver less than half its rat- 
Superchargers 
by the hot. 



steel is extensively used in tubing, much 
like a bird's hollow bones. It forms, in ef- 
fect, the feet, neck and strongest wing 
bunes of the modern plane. This alloy 
has twice the strength of the best 

available 20 years ago. Used in the 

gear or “feet," it is better able to with- 
stand the shock of emergency landings. In 
the “neck” of the plane, alloy steel tubing 
securely anchors the heavy high-powered 
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There are still plenty of tuns in the** biy mobile ^uni r 
but tevoral Toni weigh! wen? sovpd by tnbrieoling 
The gun carriages of high -tensile alloy steels 



engine to the frame. Wings and fuselage 
are strengthened in key places by alloy 
steel tubing and forgings. Alloy steels 
comprise most of the engined weight. 
The strength and durability of such 
steels have greatly incr eased the relia- 
bility of the engine. Exhaust valves* for 
example, stand up under temperatures 
of 1,600 degrees Fahrenheit and help 
make possible sustained speeds of over 
400 miles an hour. 

In, fighting on land, the value of high- 
quality alloy steels has been enormous. 
Military observers report that Ameri- 
can light tanks in Libya showed great 
speed and durability and on numerous 
occasions outfought heavier tanks. A 
tank is not designed to operate on 
smooth concrete highways and the con- 
ditions under which it does operate im- 
pose terrific strains, particularly upon 
its track. If a single link in the track is 
broken, whether by antitank shell or by 
a metallurgical defect, the tank is im- 
mobilized. The tracks of American 
tanks have proved highly reliable. Al- 
loy steels are used in key parts, one steel 
used being the same type that in peace- 
time was used for heavy truck axles. 

In almost all kinds of mechanical mil- 
itary equipment, whether tanks, jeeps 
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| Hollow Rivets That "Pop” End Blind Fastening 

5 In answer to the cry for ^ 

> more speed in war pro- ^BB^QS^^B ^ 

*V has been developed that 

^ can be fastened entirely BF^ ^S^y -y ; *L rv ; 

“bUnd” sections of an ^ir- Bh^y’ 

~ e with a specially equipped ‘f[J fl 

[ \ ' < pneumati c squeeze r , A l ^BtC "" AX B » S 
r,_ commercial nail of plain B By i 



Glass Floor of Model House Shows Heat Coils Beneath 




Floor-type heating 
equipment is demonstrat- 
ed by one manufacturer 
with a model home hav- 
ing a translucent glass 
floor- Tubes uf glowing 
Lucite reproduce the 
complete cull system and 
may be viewed easi ly' by 
raising the house, which 
is hinged at the back, One 
corner of the floor is cut 
away to show the con- 
strue lion of a typical unit. 
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Meat T^ndemer in Pineapple Is 

It has been Known long that raw pine- 
apple juice makes tough meat cuts tender. 
This is due to the presence of an enzyme 
called bromelin which breaks down the 
meat protein, but only recently has the 
method been found whereby the meat- 
tender using factor can be obtained cheaply. 



Produced From. Juice at Low Cost 

The process, discovered by the U. S. De- 
partment of Agriculture and the Hawaiian 
Agricultural Experiment station, involves 
the precipitation of the bromelin, with al- 
cohol, from juice pressed from the peels 
and cores of pineapples in a stage of manu- 
facture where the juice is of little value. 
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COLLEGE fa* 
POLICE HORSES 



A Star JJ pupil J grOCcfully tops a high hurdle a I New York City's training school for traffic horses 



By Allen Warren Elliott- f 3 ’f 3 1 " 

f^\3Y% HT*. 




V/OU might just call them, police horses 
and let it go at that. On the depart- 
ment records they are “mounts” But 
members of the famed New York traffic 
squads speak of them affectionately as 
c *pals” — these super- educated eq nines 
whose wise deportment on crowded streets 



never ceases to appear marvelous in a 
metropolis full of marvels. 

Faithful pals they have been in time of 
peace, thanks to their training in the 
unique police-training school. And faith- 
ful pals they will remain in time of war. 
The rigorous schooling they now undergo 
before facing the traffic maelstrom 
includes enough training in shrill 
and booming noise to withstand 
the scream of raid sirens and the 
crash of bombs. 

The only concession the New 
York mounted police have made 
to Nazi air blitz tactics is a strong 
but slender cord attached to each 
saddle. This can be used to tie a 
horse to a pole on a bombed street 
should the horse be left alone dur- 
ing an air raid while the officer is 
afoot on an emergency errand. 
Or, the animal can be tied inside a 
building. But most of them won't 
need to be tied. 

It is this trick of standing quiet- 
ly in the midst of a veritable river 
of honking and tooling traffic* or 
remaining motionless in a busy 



HorScl arc trained la betftmt bC(uV 
tamed la a alas, The horw in faregfaundj 
si being relmined after an accident 
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This clumsy student is learning to he come surefoaled ihn hard way with a werkaul aver an abstade hank 



street after the uniformed rider 
has nonchalantly dropped the 
reins and strolled off* which puz- 
zles hundreds of thousands of peo- 
ple, Anyone can make a horse 
stop and go. But how do you make 
one stand still if alone for fifteen 
or twenty minutes? What makes 
him remain patient and practically 
motionless in a dizzy traffic jam? 
Why does he wait there without 
being tied until his ridei- returns? 

The secret back of this phenom- 
enon of horsedom reveals the in- 
tricate modern day psychology 
put into practice in New York 
City's school for traffic horses. The 
horse Is merely taught to relax. 

Day after day in. a course of ed- 
ucation that lasts from 12 to 16 
weeks, a police horse is given a 
strenuous workout which includes 
galloping or trotting,, jumping, 
wheeling, pivoting and climbing 
obstacles. The instructor watches 
shrewdly until the animal shows 
signs of fatigue. When the horse 
has reached the point where a rest 
would be welcome, the instructor 
1 tails the animal in his tracks with 



Standing calm in the midit of a nciiy whirlpool of traffic, o 
trained pa lie* horse is alert only to the tarrtnicmck af his officer 
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Around lhe frdner'i neck » thf hene'b -’diplamei" — lb* ilond- 
ard p&lice-liflrSE bit and bridle- In hli hands are training bits 

a sharp command, dismounts, drops the 
reins and walks off. 

Being fatigued and no longer having an 
instructor around to annoy him with more 
exercise, the horse does what most all tired 
little boys do when teacher leaves the 
room. Ho merely relaxes. Pretty soon he 
catches the idea (hat when a man gets of! 
his back and walks away, one of his pleas- 
ant periods of relaxation bas arrived. He 
just unwinds his nerves and stays there 
thinking his equine thoughts. This mo- 
ment belongs to him. Why work when 
there is no work to do? Anyway, 
he learns to stay put 

The analogy between the 
schoolboy and the police horse is 
closer than one might believe, and 
Sergeant Jame. Gannon, who is in 
charge of the school that has been 
turning out crack police horses for 
a quarter of a century* uses some- 
thing like schoolboy psychology. 

Take* for instance, the manner 
in which a police mount will stand 
in the middle of a teeming street 



with automobiles whizzing past in 
two directions at a dangerous rate, 
some missing him by inches. II he 
shied from quq t he would jump in- 
to the path of another, 

Now for a schoolboy parallel. 
Children are not taught Lu fight 
school fires, or avoid school fires, 
or jump out of school windows in 
time of fire. They are taught to 
drill — all about fire drill and noth- 
ing about school fires. They get 
so accustomed to thinking about 
the drill (hat the idea of fire never 
crosses their minds. The fire 
doesn't exist as anything of im- 
portance. Thus they have no fear 
and are docile in an emergency < 
Likewise, for a well trained po- 
lice horse, automobiles do not 
matter as far as he is concerned* 
From the beginning of his training 
he is permitted to nose around 
them. Usually there is an instruc- 
tor near. The horse Ls brought to 
such a stage of alertness to the 
wishes of the men who work and 
coax and discipline and pet and 
feed him that it has no time for 
interest in an automobile, whether it is 
moving or standing still. 

To complete the explanation of this traf- 
fic training, the instructors delve into the 
realm of telepathy or mental suggestion. 

il lt seems to be a fact/ 1 says hor setwise 
Sergeant Gannon* ‘‘that these animals 
communicate with each other through 
some unspoken language. We know that 
because we use a trained horse to teach a 
green one. 

^'Bul stranger still, It appears that a horse 
can to some degree read the mind, or the 



A "freshman" gets hn firif leu on with 
a breaking saddle to get the feel of the 
equipment; reins and strops are W*e 
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A whole hag of sugar wQtfldn'l I ura ih«ie failhlyl 
3i&r4£:i ci way while the "mo unties" are gone to lunch 



emotions, or at least the intentions of his 
rider. How much of this is mental and how 
much physical reaction it is hard to telh 
but the point is that when our instructors 
arc breaking in a horse, they just never 
give a thought to an automobile when they 
are around one. Neither does the horse. 

^On the other hand, ii sudden start of the 
rider will bring a horse to immediate at- 
tention and Sue glances about to see what 
has disturbed his master. They seem even 
to respond to the moods of the policemen 
in time of excitement or peril, but it is 
hard to tell how much of this response is 
due to the tightening of a knee T or the 
slight motion of the hand holding the rein,” 

Whatever the reason, it is an axiom of 
ihe department chat a cool policeman usu- 
ally has a spirited, but tractable 
and dependable mount. 

This relationship between horse 
and rider may explain another re- 
markable trick practiced by New 
York police horses— swinging 
their shoulders carefully into a 
crowd to break up an illegal gath- 
ering without trampling citizens. 

When a mounted patrolman ap- 
proaches a gathering of citizens, 
he does so calmly and without 
either fear or anger toward the 
crowd. He gives his horse the 
same slight nudge of the heel and 



O ragging u iheel of tin duplicate* noise of air raid 



The ro-pe fattened To the saddle far vie 
as a tether during bamb raids is the 
mounly'i only caaee&lion> lo blit! taeltes 
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the same easy pressure on the 
reins which the instructors taught 
the animal to obey in school and 
the result is not a lunge or leap, 
but a scries of dainty, five-inch 
sidesteps before which the crowd 
falls back. The danger of a horse 
lashing out inlo the crowd with his 
hoofs is unheard of. 

After his friendly but firm 
schooling, a police horse will per- 
mit a friendly man to lean an el- 
bow on his rump and smoke a cig- 
arette, Ho loams to trust a man 
behind his back. 

The pressure of the foot toward 
the direction in which the instruc- 
tor wishes the animal to sidestep 
is more than a signal. As the rider 
presses one foot into the animals 
ribs* It throws ham slightly off bal- 
ance in the intended direction. 
The rider's other foot is moved out 
and this further shifts the horse’s 



center of balance* A slight move- 
ment of the reins tells the horse it 
is tame to move sideways to re- 
store his balance. As the horse 
learns, the pressure becomes more 
and more slight. 

Hus is true of all motions of a 
mounted man. The horse gets ac- 
quainted with his master and soon 
learns that a mere hunching of the 
rider’s body forward means that 
he is to move ahead. Pretty soon 
the horse responds almost as if he 

(Carittnyed To page 178 ) 
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Learning 1o side-step daintily over ob- 
jeiti ho <fttinOf tec will fflmt in handy 

if a pedottnan falls under The- hone 



He lliet through I Fie air wish ih-e green- 
est of thii pupil vtfilh 111* while — ► 

Star, He; it at good os a thaw hone 



Nearing "graduation doy, rr these horse* 
are carrying uniformed offkert over I he 
obstacle bonk at She trainer leaks On 
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Linoleum Map Forms Ceiling in Child’s Hospital 

ir/T 0 

Geography lessons are - — ™ ' :_ 

made easy for crippled 
children in the Shrine 

Hospital at San Francisco ^ 

with a huge J inoleum map Ma s 

of the Western Hemi- ** q 

sphere on the ceiling of 

the physical therapy • w! % 

room. Thciu the children 

corrective treatm^U and 1, „ 

to indicate the various J ''' 

some cities are in black ^ |l^ ] 

latitude on the blue of the jjijj »-• jl ■ - : v-L* 

oceans give the map n |jjjj| '’ ] '"■ jg 1 

Crippled chilli ran i study map J " V. 

fable taking trvalmnntf. The ~~~~ <! L 1 g SA l J 

map w-a i made from -451 i -v 



Monoplane 'Flies’ on Ground to Give Instrument Training 




Experience in Instru- 
ment installation and 
maintenance is gained by 
.students at the American 
School of Aircraft Instru- 
merits, Glendale, Calif,, 
with a small monoplane 
that docs everything but 
take off. With power sup- 
plied by an ^electric mo- 
tor, the plane can be made 
to roll, pitch and yaw 
while the instruments re- 
spond to the movements 
exactly as they would 
under actual flight The 
plane also serves as a 
testing device for the au- 
tomatic pilot. Instru- 
ments in the machine are 
operated through vacuum 
and hydraulic systems. 
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Shove! weighs only 19 pounds when loaded with sand 



r Incendiary bombs can be smothered 
quickly with a shovel that carries a load 
of sand in the handle. The sand is auto- 
B .. matically expelled when the shovel is 
turned hollow side down over a blazing 
bomb. Then it is turned over and used as 
a scoop. The bomb shovel is made of gal- 
- vanized sheet metal, weighs 19 pounds 
when loaded and can be carried easily to 
** attic or roof. It is also useful around a 
t garage for putting out oil or gasoline fires* 



"Bomb Shovel” Drops Sand 
From Hollow Handle 



Electric ^Tug" Pulls Trailers 
To Carry Defense Workers 




workers can be speeded to their 
half a mile long on trail- 
by electrically operated “tugs.” 






Trailer rynt wplhsut fail* ibruugh P'fUl Trt plant 
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The trailer consists of a platform on rub- 
ber-tired casters. Each trailer accommo- 
dates six persons on three seals and one 
tug can haul several trailers. It is espe- 
cially useful in muni lions factories, as the 
electric motor minimizes the danger of fire. 
The unit requires no rails and travels free- 
ly through narrow aisles. 



Enlarged Model of Paint Crystal 
Reveals, Covering Power 

Models representing two forms of white 
paint crystals* magnified about 15,000,000 cv\ 
times, have been constructed to explain 
for the layman why a new white paint has 
a covering power 25 to 33 percent greater - 
than its predecessor* although both use 
titanium dioxide in the pigment. When F 
first made available, titanium pigment rev- 
olutionized white paints by more than - - * 
doubling the hiding power of other paints *** w 
of that day, This paint came in the form J 
of anatase titanium dioxide, whereas the 
new paint contains a pigment available In 




Moddj compare rullle Cf^lfbl, left, with Undid** 

rutile form, the result of ID years of 
search. In the rutile crystal the titanium 
and oxygen atoms cling closely together, 
while those in the anatase crystal are ar- 
ranged in an open, loose fashion. It is this \ 
added compactness that permits a rutile , ■ 
enamel to cover an area one- third greater * 
than an anatase enamel without increasing ■" 
the “show-through 15 of the background; 

75 pounds of rutile will do the work of 100 
pounds of anatase pigment. 



CLook in the index to find where to buy 
articles described in this magazine* Say 
You Saw It in Popular Mechanics. 
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Zoo Keepers Turn Firemen to Fight Air Raid 



Fire Iruckj in circle, dashing our for 
air raid r^heciritil. Left, elephant 
leflk* on (Jisdnin-fully p* mpn <lom- 
ber to roof, fop, how guards would 
kill wild bcditi on e rompiige 



Because of the havoc that might result if 
an enemy bomb were to fall among build- 
ings housing animals, the keepers and 
guards at the Bronx zoo occasionally re- 
hearse the duties they will perform in the 
event of an air raid. Roundup of escaped 
animals can he accomplished by using a 
portable canvas wall, but panic may cause 
some to flee the zoo grounds. To prevent 
rampaging wild animals from getting away, 
keepers have been armed with rifles. In a 



recent drill, the fine fighting squad, always 
on the alert, dashed to the scene of a theo- 
relical fire on the roof of the elephant 
house, largely for the purpose of learning 
how the pachyderms would react. Neither 
the arrival of the apparatus, loaded with all 
necessary equipment for fighting fires and 
incendiary bombs, nor the activity of the 
firemen setting up a ladder and running a 
hose to the roof, drew more than a look of 
utler disinterest from the huge beasts. 




Cup for Long-Eared Dogs Saves Ears From a Soaking 



Long- eared dogs that can T t avoid dipping 
then- ears in the water each time they take 
a drink should try the specially designed 
cup that helps keep the ears dry. The open- 
ing is just large enough for the dog's 
mouth, so when he drinks, his ears hang 
outside the cup. It is made of both metal 
and crockery in several sizes, and the cup 
has a handle built into the side, 



([Sulfanilamide was first synthesized by a 
young Viennese chemist in 1908, who 
thereupon vanished into obscurity a quar- 
ter of a century before the medical prop- 
erties of his invention became known. 
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1 T LOOKED like a siib + the little $treak of 
^ white water with a dark shadow below it + 
and the gunner phoned it a position to the cock- 
pit. The heavily loaded plane swung around to 
have a closer look while the bombardier settled 
himself for the sighting run. Then everybody 
relaxed. It was another whale, after all. 

The big bomber was on outer patrol, a good 
fraction of the distance to Honolulu, and it was 
making a sweep that might last ail day. The 
plane was one unit of a vast aerial organization 
that is guarding our east and west coasts against 
surprise attack. Close inshore, other planes of 
the bomber command were ready to pounce on 
any enemy submarines that they might sight in 



iMpW, CHrtlOU fidget nib if?rvd * 
tiOrt pCif en Dnft af Our emails 
rigged up wilh sandbags, 
bi -cinches and range finder 
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Three gunnm gfl into actio a 
(loft) in crowded fuseJag* 
os American patrol bomber 
guprdii approaches from icti 



Rear gunner (bplflw) ready 
te pump itream of fire an 
enemy diving fram cloudi cr 
sneaking up behind bomber 
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Infantry gunner station al bench OulpOit On the U, 5. coost fires at floating large! in rehearsal To repel an 
invasion force. Nearby are dugouts pro led ed with sandbags and filled with reserve supplies of cm muni lien 



the -coastal traffic lanes. Blimps slowly pa- 
trolled. their over- water beats, At advance 
airdromes back of the beaches, pursuit 
planes were standing by, fueled and armed 
for the alarm that might come tonight and 
that might never come. 

The big bomber had left its base long be- 
fore daybreak that morning. It had joined 
a procession of mammoth shapes that had 
lumbered and rumbled out to the runway, 
then waited its turn to roar across the field 
and lift its load into the air. The sun was 
just clearing the horizon when the bomb- 
ers crossed a coastal mountain range, fol- 
lowing a flight path that was secret for 
today and that would be changed for to- 
morrow, Approaching the coast, the planes 
scattered out to fulfill their assignments. 

The men on this particular bomber are 
anxious for the time — it might come today 
— when they can help to pay back the Japs 
for Pearl Harbor. Their great, almost 
el uinsy- looking four-engined plane is 
heavy with bombs that 
are as tall as a man and 
powerful enough to crush 
a submarine or pierce an 
armored deck. Crawl 
down from the cockpit, 

.squeeze yourself past the 
mechanism of the bombs, 
wriggle past the retracted 
nose wheel, and you find 
yourself in the bombar- 
dier's plastic nose cage. 

He Is on the alert. At his 
left is the panel by which 
he retracts the bomb bay 

This- a fil ioircfo f 1 crew 11 
ready lo bias! «n.emy plart*i 
fly mg 0v#r our coatfi. Big 
SBardilrghlt will help vpot 
enemy thousands of feel up 



doors, selects the bombs and launches 
them. In front of him is the bombsight 
Below him is a gun. 

In fact, the bomber is studded with guns T 
all heavy enough to blast apart armored 
planes that could hardly be hurt by the 
aerial guns of 20 years ago. At open ports 
in the fuselage the side gunners stand by 
their gear. They are huskies who can man- 
handle the protruding gun barrels up or 
down or forward in the terrific wind. 
Overhead, the gunner in the power turret 
needs a different sort of skill, for he points 
his turret with delicate touches on a set 
of keys. In the tail of the plane, the rear 
gunner has pulled back the sides of his 
cage and is sitting in the open so that he 
can maneuver his gun easily if he gets 
a chance* 

By the time the bomber turns back for 
shore, other bombers are leaving hidden 
bases to take up the patrol. Sometimes the 
gunners need to replenish them aminiini- 
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Pftp trew gets □ work out with machine pun an antiaircraft 
mount during maneuver on coeil. Pe*pt make portable gun n*sr& 



lion cans after they have landed. They may 
have been testing their aim against clouds, 
or they may have had other targets Some- 
times the bomb bay is empty. Such a fact, 
backed up by the wide grins of the flight 
crew, remains a military secret for a while. 

The bomber patrols and what they are 
accomplishing are only a chapter in the 
story of our continental defense system. 
The navy's inshore patrol, the aircraft - 
detection system, and our coast defenses 
arc some of the other parts of the organi- 
zation. Each of our Coasts is an armed 
camp today. Many enemy aliens have been 
moved and others will go out of the defense 
areas. The army has moved in. Ordinary 
citizens go about their business as usual, 
unhampered by the precautions that arc 
being taken to protect them. Posters warn 
them to avoid talking about what they see 
though the fact is that 
most people, busy with 
everyday life, see only a 
fraction of what is going 
on. Many patriotic citi- 
zens are serving as air- 
plane spotters, air raid 
wardens, and are per- 
forming other duties in 
their spare time. 

Air raid sirens arc in- 
stalled on top of traffic 
signal standards, placards 
on buildings point the 
way to the nearest shel- 
ters* and piles of sand are 
spotted here and there in 
case of need for quelling 
incendiaries. Barrage 
balloons sway in the sky 
in some areas. Flocks of 
interceptor planes that 



look like dragonflies and that arc 
so fast that the noise of their en- 
gines seems to drone from, the sky 
miles behind them swoop and ma- 
neuver overhead. 

Railroad engines wear hoods 
over their headlights to prevent 
their beams from escaping up- 
ward. Air line terminal buildings, 
along with defense factories and 
other vital buildings, are blacked 
out for the duration of the war. 
You enter such a building through 
a “light lock,” Going through an 
entrance door, you find yourself in 
a black closet with another door 
in front of you. Close the entrance door 
behind you, then open the inner door. That 
way, no light leaks out. 

Occasionally, a radio silence is ordered 
and all radio stations go off the air. Loss 
frequently, a blackout occurs. These pre- 
cautions are sometimes taken when un- 
identified aircraft or surface vessels are 
reported offshore or when enemy subma- 
rines arc known to be on the prowl. Shore 
lights or radio broadcasts might give them 
the directions they need to do harm, pro- 
viding perfect beacons to lead the enemy 
to its goal. 

In some areas you are apt to notice anti- 
aircraft guns in vacant lots or fields. 
Searchlights may be mounted on tall build- 
ings or hilltops. On some nights search- 
light practice is held and you stand in the 
street and watch an airplane trying to 



Loading live bombs info big planet it an everyday job for lh.it ground erous. 
Here I hey ore preparing (a load the deadly "eggs" Into ship's bomb bay 
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dodge away from the 
converging beams of the 
searchlights. 

Fortified strong points 
have been established 
along beaches and head- 
lands but there have been 
no restrictions for ordi- 
nary swimming and 
beach parties. 

At some more orposed 
positions along the coasts 
the troops have gone un- 
derground, digging them- 
selves Jiving quarters be- 
low the surface, walled 
and roofed with empty 
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Cr&fh wagon and expert 
crew are Ait ikp alfirl at 
bambur fptiTd while planes 
are taking off and lending. 
F I Cii'ntrp rOtJ F Suits aid in res- 
cue of victim* On burning ihlp 



Stout C&r rum an bulf-tradc 
(nSfp rear) and rubber-tired 
■H- wheels la speed ibis cam bat 
crew alang Strelches- af sand 
■"lame where on the coast" a* 
they keep sharp watch tar -Fen 



From the air thi* IdrgKaF- 
iber coastal defense §un 11 
just pact of the scenery w^th 
it* com ay fin ge net scattered 
branches and leaves and 
spotted paint jab Ort barrel 



aircraft engine crates, and 
protected with sand bags. 
They have strung electric 
lines to their du gouts for 
illumination and they 
provide their own hot 
water for shower baths 
by turning a blow torch 
on a cold water line. 

All in all, the United 
States today resembles a 
well armed and bristling 
porcupine, ready to re- 
pulse all invaders. And 
having completed his 
home defenses, Unde 
Sam is now carrying the 
fight to the enemy. 
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Twin-Engine "Whirlwind” Plane 

T T ~W~' i T 



mure than two inches 
thick. Jets have been 
Liked to drive non-mili- 
tary projectiles up to 18 
feet long, which supplies 
the basis for the present 
gun. Power and distance 
already have been 
achieved, but the prob- 
lems of accuracy in flight, 
cheapness of construc- 
tion, and types of fuel 
have not been solved. 



Fast Pencil Pointer 
Saves Time for 






Draftsmen can keep a 
fine point on their me- 
chanical pencils with an 
electric pointer that starts 
automatically when the 
pencil is inserted and 
stops when the point is 
completed. The pointer 
does not sharpen wooden 
pencils, however. Con- 
venient also is a drafting 
set which includes a me- 
chanical pencil and an 
eraser that feeds a 4*4- 
inch-long rubber as a 
mechanical pencil feeds 
lead. The pencil has a 
special lead-grip at the 
tip which prevents the 
lead from wobbling, yet it 
does not cut rings into the 
lead which might cause 
the point to break. 
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.j? Shells That Fly by Own Power 

Tested for Future War 

■ &c-t 

Cannon firing shells that will fly by their 
own power with jet propulsion may be the 
outgrowth of a gun designed by Edward F. 
Chandler, New York engineer. The first 
experimental weapon is a light metal tube 
four feet long and throe inches in diameter, 
shooting a shell six inches long and a little 



England's twin-o^gine figbfifig plena corri-os four-gun wallop in nose 



Faster than the “Spitfire” is England’s new fighter air- 
plane, the l ' Whirlwind/ 1 a single setter powered by two 850 
horsepower engines. Armed with four cannons set in its 
nose, it has shown remarkable ability in aerial combat, hav- 
ing destroyed many enemy planes in the 
air and on the ground. It is built for long- 
range flights, and can accompany bombers 
as far as Antwerp. One dislinguishing fea- 
ture is the plane’s high tail- 



Detaik of pointer ih*iwn at riglvlj pencil, bottom 
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Toys Save Cars and Tires in Movie Thrillers 



When automobiles are 
demolished before your 
eyes in m n v i u- 1 h r ills r 
cratkups, sighing over 
the loss of the car and a 
set of good tires may be 
wasted emotion, since in 
most scenes of destruc- 
tion only miniatures arc 
involved. For instance, a 
thrilling auto chase in the 
serial “Spy Smashers," 
produced b y R e p u h 1 i c 
Pictures, ended in the 





SjSfceiaPeflfeeti work men, 
cfcujwB, I rimming bridge 
Iracki lo moke can 

Isft, Cnrni>TO film- 
ing rpiniplurci gm ploUon 



blasting of a wooden bridge which plunged 
the ear into the depths beneath h all done 
without the loss of anything really valu- 
able. Up to the point where the chase en- 



tered upon the bridge, 
legitimate cars were used; 
but for the thrilling finale, 
special effects di roc tor 
Howard Ly decker substi- 
tuted a duplicate of the 
bridge In miniature and a 
Liny sedan look the place 
of the real one. Under 
the bridge, small powder 
bombs were placed, and over these were 
set toy balloons filled with gasoline. The 
explosion shot balls of fire 10 feet upward 
and hurled broken bits of wood 20 feet. 



Plastic Flashlight for Blackout Contains Few Metal Parts 



To comply with restrictions imposed by 
war needs, a plastic flashlight has been de- 
signed with as little metal as possible and 
eliminating brass parts entirely, Tt is made 
of tough, lightweight cellulose acetate 
plastic which is sturdy and resists corro- 
sion. Besides the usual clear lens* the 
flashlight is supplied with a reddish -purple 
lens for blackout needs. 



CYou can obtain additional information 
about products described in this magazine 
by writing to the firms listed in the Where- 
to-Buy-lt index. Say You Saw It in Pop- 
ular Mechanics, 



Ay 




Courtesy Hercules Fo-w-der Co. 

aicckaui flash Ugh I curs use of metal la minimum 
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DECADE o^ ^ 
DAM BUILDERS 




from ihfl tantrdl table,, c*n£rcte ingrcdrCnll are Weighed far the miner* 



Each cableway bucket carries a 16-ton load of concrete to 5 ho si a dam 




A TORE than 70 huge 
^ ^ dams, including the 
five largest concrete dams 
in the world, have been 
completed in the United 
States during the last 10 
years or arc now under 
construction. They have 
been built to last forever, 

A dam is a device by 
which mankind gets 
something for nothing. 
Build a dam across a riv- 
er and at once there are 
all sorts of benefits that 
didn’t exist before. A 
source of electric power 
Is created that will con- 
tinue as long as rainfall 
occurs. A check is pro- 
vided to hold back disas- 
trous spring floods. Then 
the water can be released 
gradually during the rest 
of the year to maintain 
the navigable water level 
below the dam. Water can 
be drawn from the reser- 
voir for irrigating dry 
farm lands. Long after 
they have earned their 
cost, possibly for thou- 
sands of years hence, we 
shall bo enjoying the ben- 
efits of these dams. 

The engineers who 
build dams have im- 
proved on nature. Earth- 
en dams, sometimes with 
a concrete heart, are built 
to last longer than natural 
hills of the same size. 
Concrete dams should 
outlast natural mountains 
of stone* 

Building a big dam is 
a Gargantuan task. It is 
also a delicate scientific 
undertaking. Ingredients 
for the artificial mountain 
must be prepared and 
mixed with all the skill 
and care with which a 
dr uggist compou n d s a 
prescription. Water, ce- 
ment, and possibly two 
sizes of sand and four 
sizes of gravel and 
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BcuEdtr Dam wilh ite 3,250,330 cubic yti rdi co;n<Tetr is a I ready excee ded by Grand Coulee and Shaita Dorns- 



crushed ruck from care- 
fully selected sources are 
weighed out in automatic 
batching machines and 
then dumped into big me- 
chanical mixers. A small 
amount of diatomaceous 
earth may be used to im- 
prove workability. Then 
an admixture of pumi- 
citOj this volcanic dust Is 
finer than cement and 
seives as a filler. 

Occasionally ice is an 
important ingredient. 
This is because tempera- 
tures have to be watched 
carefully. A hot dam 
takes lunger to cool It 
contracts too much. 

Temperat ur e control 
was a big problem at 
Friant dam in California. 
If it were not for three 
other Bureau of Recla- 
mation dams that make it 



Concrete cares- taken from dam are stare d in raring roam under cCnttnnt 
iempe valart and humidity tondilions preparatory la Idling their strength 
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Floadwalvrl flaw through Grand 
Ceul&t dam while work i s prog- 
rawing *n the overflew spilt wo y 

Cempltx eleclrit scales (right) 
at Friont dam weigh the carv- 
SlfucltDn materials autompttcally 

seem a pygmy ill compar- 
ison, Friant dam would 
bo the largest concrete 
structure hi the world. 
Summer temperatures in 
this part of the San Joa- 
quin valley reach 110 do- 
grees. Cement shipped to 
the site in box cars re- 
tained some of the heat of 
manufacture and aver- 
aged 169 degrees. The 
compressed air that was 
used to blow the cement 
through pipes from the 
railroad cars to the silos 
and then to the mixing 
plant had a temperature 
of up to 225 degrees. 

Everything had to be 
cooled off. A water-type 
cooler reduced the heat of 
the compressed air. Sand 
and gravel were sprin- 
kled with cold river water 
en route to the mixing 
machines. Slush ice, 
manufactured cm the 
spot, was dumped into 
the mixers to help pull 
the temperature down. 
The result was that con- 



crete left the mixers at 
about 70 degrees instead 
of almost 100 degrees. 
Even so, chemical action 
raised the temperature of 
the concrete to 90 degrees 
while it was selling . 

The concrete is poured 
in huge interlocking 
blocks, one block being 
allowed lo cool for a time 
before neighboring 
blocks are poured. Cold 
river water Is circulated 
through pipes that are 
buried in Ihe mass. This 
helps shrink the block 
down closer to its final di- 
mensions^ Later these 
pipes are pumped full of 
cement and rich cement is 
also forced down into the 
expansion joints between 
the blocks,, welding the 
dam into one immense 
monolithic structure. 

Once it is completed, 
the artificial rock moun- 
tain will be subjected to 
all the strains and stresses 
that nature's heat and 
cold Impose on the earth's 
surface , Temperature 

Concrete if p&yrcd. m blocM and 
allowed to caol r to reduco UlO 

siio of the expansion joints 
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changes, £ro$t t and run- 
ning water slowly erode 
any mountain. To mini- 
mize such actions at Fri- 
ant the exposed surfaces 
of the dtim wore ^case 
hardened” Fiber board 
forms were used for 
shaping the faces. The 
smooth boards provide an 
extremely smooth face to 
the dam.. Being porous, 
they first absorbed water 
from the fresh concrete 
and then retained it T 
helping to cure the con- 
crete properly. Ulti- 
mately, of course, some 
scaling off or spalling of 
the concrete surfaces can 
be expected. But instead 
of being allowed to con- 
tinue unchecked such 
wear will be repaired. 

Some people wonder 
whether a dam ultimately 
becomes useless because 
of the silt that flows down 
the river and is trapped 
in the reservoir. In time 
the silt may fill up the 
reservoir, they think r But 
engineers don s t regard 
this as a serious factor. 
The silt deposit simply 
reduces the amount of 
dead storage, and besides, 
as soon as the current in 
the river is slowed down 
by the dam, much of the 
silt begins dropping far 
upstream of the reservoir 
area. 

Just as important as the 
actual construction of a 
dam is the tremendous 
amount of work that pre- 
cedes it. Geological sur- 
veys of various locations, 
backed up by diamond 
drilling, determine the 
best site.. It was because 
of such surveys that 
Boulder dam wasn’t built 
in Boulder canyon. Stud- 
ies showed that Black 
canyon would bo a better 
site, so it was in Black 




curing ihe crushing siren 9 th of □ core of concrete taken from a dam 
Thfl*e huge traveling crones are mad la place concrete al Friaror Dam 
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canyon that Boulder dam 
was finally built. Once 
the site is selected it must 
be prepared for the dam. 
Holes site drilled down 
into the foundation mate- 
rial and a rich concrete 
mixture known ns grout 
is farced down into the 
holes under pressure. The 
grout will How into and 
seal gIT any cracks in the 
su hs urf ace rock. Late r 
on, as the weight of the 
dam begins to grow, other 
holes are drilled from 
galleries inside the dam 
to depths as great as sev^ 
era! hundred feet and 




Odd^hapod puger lobevo] 
is at fb<? -end -of -an air suc- 
tion line which is used for 
tin? Ironstiorl-alion of bulk 
cement fram box cut* 't* iilos 

Hot so welt known is Bertlefl 
Dam in Arizona, whov: mok 
lipie-orch almcture is seer at 
right. Over 70 hugt Jams 

hnvo bc-uri built in fl decade 

^□0,000-volt X-ki y inspect^ 
seomi of l S-foot slttl weld- 
ed plug to be usod far el«- 
fog off penstocks and pipe 
linn of a rood Coy lee Dorn 

i 



again grout is forced 
down the holes, at pres- 
sures up to 500 pounds 
per square inch. Even the 
finest fissures in the nat- 
ural rock are sealed by 
this method. 

Meanwhile, laboratory 
research on the design of 
the dam has been fin- 
ished. Scale models of the 
structure, some of rubber 
and some of plaster, have 
been tested under vary- 
ing conditions of load and 
temperature. M o d e 1 s of 
such features as spillways 
and control valves have 
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undergone experiments in a hy- 
draulics laboratory, and samples 
of the sand, rook, and other in- 
gredients that would go into the 
dam have been given exhaustive 
tests. Such experimental work 
will continue long after the new 
dam goes into service. From time 
to time cored samples from inside 
the mass will be subjected to 
breakdown tests, just to keep track 
of the dam's strength as it ages. 

The world's first true dams ap- 
peal’ to have been built in Spain 
upwards of BOO years ago r Earlier, 
irrigation dikes and levees for di- 
verting river water had been used 
in Egypt and Ceylon, From these 
crude beginnings developed the 
science that has created gigantic 
Grand Coulee dam in Washington, 
a solid concrete mass four-fifths 
of a mile long and 550 feet high, 
and Boulder dam across the Colo- 
rado River, a monolithic structure 
?2G feet high. From point of mass* 
the world's largest concrete dams 
are Grand Coulee, containing lQ t - 
200,000 cubic yards, Shasta dam 
in California, 5,400,000 cubic yards, 
Boulder dam with 3,250,330 yards, 
Friant dam with 1,900,000 cubic 
yards, and Marshall Ford dam in 
Texas, 1 ,864,000 cubic yards. Even 
these giants are not the largest of 
all dams. There are eight earthen 
fills in the United States and one 
in the Canal Zone that outrank 
them. Largest of all is the vast 
Fort Feck dam in Montana that 
controls the Missouri River* an 
earth fill 250 feet high and four 
miles long. Built by Army En- 
gineers, Fort Peck dam has a vol- 
ume of 109,000,000 yards. 



" j !\3 

''Puffed ’ 1 Sand Insula don 



To Reduce Ice-Box Sue 
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Gasoline^PropeHed "Kiddie'Car" 
Uses Paint-Sprayer Motor 



Kenttmatfe <erif travel* 40 to 50 mi tat Gfi gollcn gainEiiit 



With a bi- horsepower motor taken from a paint 
sprayer, F, E P Smith of East travels 40 to 

50 miles on a gallon of gas on his homemade 1 'kiddie- 
car.” The car* which he call a “lolley,” has a frame- 
work of bed railings and three wheels with 12 -inch 
tires. The rear wheels are driven by fun belts and 
the maximum speed is about 20 miles per hour- 



Puffed -up sand is being used as 
insulating material in laboratory 
furnaces and in low- temperature 
chambers by the Monsanto Chem- 
ical company. The nature of the 
material, which is called silica 
aerogel, may make it possible to 
reduce three- inch refrigerator 
walls to one and one- half inches. 



Six-Foot Flexible Rule Built in Flashlight 
Handy for Measuring in Dark 

Taking measurements in 
dark places can he speeded 
with a flashlight that has a 
built-in flexible rule ex- 
tensible to six leet. It is 
specially handy for fuel-oil 
deliverymen who measure 
the levels of oil tanks in 
dark cellars. The steel rule 
can be pulled out any de- 
sired length and the end 
slipped into a slot at the 
pointed end of the flash- 
light to form a suspension 
loop about a man’s shoul- 



der. In this way it may be used by meter readers, £ 
electricians* plumbers* mine workers and others ^ 
who operate in unlighted quarters. 






CTo preserve your rubbers keep them in a cool, « v -- 
dark place and avoid oily soap for cleaning. 
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FISHING ^ 




SALVAGE YEJ 5 FL 
MG III J OVER AS 
IT 1 USS ON THE 
WRECKAGE iFLQW 



STERN 
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NET PROTECTS VESSEL 
FROM FLOATING MINES 



EGYPT 



D DECK 
AND STRONG 
ROOM JN WHICH 
TREASURE LAY 



suamAHNE 

LIGHT 



SALVAGERS 
HAVE SOUGHT 
TREASURE 
RECENTLY 



DIVER JOHNSTONE HEROICALLY 
DISfKTANGllNG HIS ONES 
FROM THE DANGEROUS KORNS 
Of A MINE WHICH THREAT- 
ENED THE DESTRUCTION 0* 

THE SALVAGE VESSEL 



CHIEF DIVER'S 
BELL DIRECTING 
SALVAGE 
OPERATIONS 



HOOK TEARING 



SECTIONS OF 
THE WRECKAGE 



This wps one Ifme the JJ big one' 11 didn't gel away. Down on the hotlam lay a ^10,000,600 fortune in gold 
ingots, sunk off the coast of New Zealand, June 19, 19-40, when the Australian -Can adicm liner "Niagara" 
ran into a floating mine while -outward bound for Vancouver. Copt. J. P. William! headed the expedition 
of Australian! that went fishing for ihe treniur?, In one adventure he doc? not care To reenact a diver 
had ID free his Snarled lines from the horns of a live mine floating perilously cl oie lo ihe salvage boat 
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10.000.000 DOLLARS 




TELEPHONE 
CA&LE - 



10- TOOT HIGH 

DIVING &EL1. 

weighing au ra 

WOVAkT WEIGHT! 
ns POUNDS . 



LOWERING EXPLOSIVES 
—CHIEF MEANS OF 
BREAKING THROUGH 
SHIP TO REACH ITS 
STRONG ROOM f- 



AIR 1 PURIFIER 
AN-p HOWIE 



WRECKAGE 
CAUSED BY 
fSCPLOSrVEi 
USED TO BREAK 
INFO THE 
STRONG ROOM 



OXYGEN 
, l h BOTTLES 



WITHIN TH| 
STRONG ROOM 
WHERE A 
FORTUNE IN 
GOLD WAS 
RECOVERED 



DIVING Bill 
WITHSTOOD 
PRESSURE OF 
MS POUNDS PER 
SQUARE INCH 



The divers worked At a depth of 470 leet r with perils of war added io ihe natural perils of the deep icu, 
By means of the Specially designed cylindrical diving bet! shown above, they succeeded in tearing through 
deck afler deck with explosives and o powerful ha ok, finally reaching I he strong room deep in the hull 
between ihe lw& slacks. Then ihe salvage crew at the surface, guided by the observer in hti submerged 
bell, hauled up great buckets of gold- The job teak 11 months and 21 days, without a man injured 
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"Air Pills” Keep Minnows 

for Hours 



dttYGiN fiC^tJ-EEC 
SlSULL CAM 
4&EP5 F'SH ALIVE 



Oxygen lehler* keep minno-ws lively in ball putt 



Small tins packed With a composition 
which re leases thousands of oxygen hub- 
bies when dropped in water may be placed 
in a minnow pail to keep shiners lively. 
One tin will keep four or five dozen min- 
nows alive from six to eight hours without 
changing water. The tablets cannot be 
dried and used over again, but may be kept 
indefinitely when not exposed u> air. 
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Sponge- Mop Squeezer on Bucket 
Saves Wringing by Hand 

Used with a perforated drainer i looked 
inside the bucket, a sponge mop saves 




Droirttr -an bucket, inmt P iquccici wdlcf from sponge 
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stooping and wringing the mop by hand. 
The sponge is of synthetic material, mount- 
ed on a wooden mop head that may be used 
with or without a long handle. To wring 
out the mop, you simply thrust it into the 
drainer and press down lightly on the mop 
handle. Its cellular construction provides 
a vacuum act ion that picks up dirt and Liny 
particles. The metal drainer has four hooks 
for mounting it on the pail, and holes per- 
forated throughout permit the water to 
run off quickly, 




Bicycle Has an All-Wood Frame 
Assembled by Three Bolts 



Bicycle hvmt m ad r: of wood 4Pv«$ mctol for wer uses 

Only three metal bolts are needed to hold 
the parts of an all- wood bicycle together. 
Tires for the vehicle are made from re- 
claimed rubber, thus saving materials made 
scarce by the demands of war industries. 



Electric Test for Stomach Cancer 
May Brin™ Early Diagnosis 

Diagnosis of stomach cancer in an early 
stage in 85 percent of 150 cases by means 
of an electrical test was recently revealed 
by the National Advisory Cancer Council, 
The test measures electrical potential dif- 
ferences across stomach membranes when 
milk is in the stomach. Authorities hope 
that the tests will result in earlier diag- 
nosis of the disease. 






Toylike Train Carries Air Raid Equipment 



Air raid warden's train ecm*s eisenlifll equipment for lighting (ir« and 1 giving first -aid to Injured 



What the well equipped ait' raid warden 
should possess has been assembled by 
M. M, Proven of Lo s Angeles, and strung 
together into a toylike train which he can 
tow by hand. Included in the fire fighting 



outfit are two stirrup pumps connected to 
an outboard motor which can pump water 
from swimming pools, bird baths or bath 
tubs. Tire train also contains an auxiliary 
sand wagon as well as first aid equipment. 



Parachutist Sheds His Harness Just as He Hits the Water 



Getting out of harness 
is as vital as getting into 
it when a parachutist is 
coming down over water. 
At the qaval air station at 
Corpus Cbristi, TexasTthe 
men are taught to tree 
themselves from tho 
chute just before they 
splash. On the way down, 
the chutist begins by un- 
fastening the chest strap 
while balancing himself 
on the cushion. The tubes 
seen on the flier’s chest 
are not part of the para- 
chute harness but lead to 
the rubber life jacket. 
This he inflates by releas- 
ing carbon dioxide from 
metal containers in the 
jacket. He can use lung 
power to add more air 
when the supply in Hie 
gas flasks is exhausted. 



Unfastening chest strap as he descend-^ thutijl is free as lie Hill water 
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Sltnl x r jo p Iqi- potliagin^ is one &( Hie TTi«the<tt making 

ctUnfl-mical use of Freight cor spaec. Union Potifttfi 
J 'Sig E*y ,f ihswi its cvrlpculalien in fh® odd view hefaw 



Part I! 

Y\;AR BEGAN trying to break the 
* * back of the railroads three 
years ago, and it^s still trying. The 
freight load on American rails rose 
55 percent from May to October* 1939. 
For many months they have deliv- 
ered every day more than 5.000 car- 
loads of war materials to government 
camps and construction projects. 
That's 50 miles of freight cars a day. 
Now that we're in it, the burden 
grows enormously. Tankers go down 
in the Atlantic* the eEist cries for oil t 
and the railroads step up tank car 
deliveries tenfoldk from 1,827 cars in 
one January week to cars in 

an April week — an all-time record 
of B40 ? 473 barrels per day. The Pan- 
ama Canal is virtually closed to 
intercoastal shipping and the rails 
take over the job, which may give 
full-time employment to as many as 
35,000 freight cars. Tires are ra- 
tioned and folks and goods that 
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Relief bearings seen in this rr X-ray tf Erttdirig side panel of a Eight steel boxcar af Union Pacific thepi 
view of a Timken journal application 

smooth the ride of loeorooliue end cart These little lift trucks speed up handlin-g of freight tremendously 



went by highway go by train. 
The stuff they carry is as 
strange as it is stupendous. 
Special 24* wheel flatcars cra- 
dle a big coast-defense gun. 
Towering turbine parts ride 
from eastern factories to 
western dams, A Denver 
shipyard builds a vessel for 
the navy and sends ii. west by 
rail. Prefabricated sections of 
steamers’ hulls are loaded at 
inland plants. 

Last year the railroads did 
the biggest job in history. This 
year should be 10 percent big- 
ger, Car loadings are expected 
to hit a million a week. Last 
October’s peak was 922,0(1(5 
cars. And yet the rai breads a re 
doing this — hauling nearly 25 
percent more tons of freight 
per mile than in 1918— with 

625.000 fewer freight cars and 

21.000 fewer locomotives than 
they owned in that other 
world war. 

How do they do it? There 
are a number of answers, “Big 
Boy” is a typical one. “Big 
Boy” — there are 20 of him on 
the Union Pacific line — is a 

Theta gigantic furbirta parts for 
a western ctam had la he shipped 
art Specially built freight Can 
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DJCTefsntSal Steel Car Co. 

thsa cor con he dumped lo either side by air valve, and an *nfr# 
I i- tain cun bt dumped by apemfirtg volvt fpsiit engine. The J 'Porta- 
koSd JJ refrigerator, below, <prrifc* p^rishnbWs in ordinary box cor 




Chain conveyor in specially filled 

boxcar fadlitarei loading of En- 
gine* Srtfilhi minimym packing 

Photo from Ctiry^ee Cgrporatlen 

Hercules among locomotives, 
capable of hauling more than 
a mile-long freight train more 
than a mile a minute. Just 
under 133 feet long, it is the 
biggest steam freighter In the 
world, so long that it had to 
be hinged at the center to lake 
the curves and grades over 
the Wasatch mountains be- 
tween Ogden, Utah and Green 
River, Wyo. s where it docs 
the work of two ordinary en- 
gines. Of the 4-8-3- 4 type, 
,fc Big Boy” has J36 drive wheels, 
weighs 1,197,800 pounds and 
pulls the biggest freight you 
ever saw at 80 miles an hour 
top speed, “cruising” at 70, 

The railroads may have only 
two- thirds as many locomo- 
tives as they had in T 1S, but 
they do more work. The av- 
erage steam engine of 1918 
had a tractive effort of 34.995 
pounds; today's average en- 
gine is rated at 5L915 pounds, 
“Big Boy's 1 ’ rating is 135,375 
pounds tractive effort, and it 
has an ejected working life 
of 3, 000 ,090 miles, Another 
new powerhouse on wheels is 
the Chesapeake & Ohio rail- 
way's “Allegheny” type, with 
a 2 -6- 6- 6 wheel arrangement 
never before used. There are 
10 of these $350,000 locomo- 
tives, and more ordered, built 
to haul coal across the Alle- 
gheny mountains. Another 
big lift for the general power 
average of 1942 lomomotives 
is provided by the growing 
fleet of main -line Diesel- elec- 
tric freighters with their tre- 
mendous tractive effort of 
220,000 pounds. All these 
modern giants are equipped 
with roller bearings that let 
them ride with the friction™ 
less ease of a ship in water. A 
handful of men can push a 
million^po un d locomotive 
with roller bearings. 
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Boy" of tht Union ('atifit, with 16 

diitfc wheels, puLli o milt fif freight m«rc 

them a mile □ minute, ""cruising" at 70 



So — “more power to the rail- 
roads” is one answer to the ques- 
tion > “How do they do it?” Other 
answers are — -better equipment* 
better track. Grades and curves 
have been ironed out* heavier rails 
installed so that streamliners and 
freights alike go faster. Twenty 
years ago less than 1.5 percent of 
the steel rails weighed 110 pounds 
or more per yard; today 22 per- 
cent. Freight car hot boxes then 
were five times as frequent as 
now f locomotives broke down sev- 
en times as often. 

The creaking, groaning, sway- 
ing boxcar has been to the reju- 
venation clinic. It J s built now of 
lightweight steel, some 
with wrought steel wheels 
good for as many as 300,- 
000 miles; and the aver- 
age freight car carries 
nearly nine tons more 
than in 1918. The roads 
will i l d d about 115*000 
new freight, cars and 1.000 
locomotives in the year 
ending Oct. 1 if materials 
can be obtained. They’re 
shooting at a fleet of - 

1.765.000 cars and over 

42.000 engines on that 
date. Since 1023 theyVe 
junked 40 J00 old locomo- 
tives as obsolete! 

Fast? The average 
(Con-1-rriued ta ppgo- 164} 



Caterpillar Ofeiei uprealmg and salvaging ties from a frO-mile 
abandoned railroad, loading lies into Irurk at rear. Below, 
an llwpll-Parbr laadipg Ifatk Wrriai a pi pv inta a bast car 
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Phone Holder Frees Hands 




For Work While Talking 





Tela phone holder sup parti in|1mm«nl on shoulder 

With a simple device that fits over a cra- 
dle telephone, the user may hold the phone 
on his shoulder and have both hands free 
for writing, typing* or handling papers. 
The holder , made of a resilient material, is 
easily adjusted for the user's comfort. 
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’ * Hooded Flashlight or Lens Shield 
Help Hide Ligj’j.t .in Blackout 

O Two recent flfwUight v dcvelopments, in- 
- landed to conceal the rays against visibility 
from above so the lamps may be used safely 
during a blackout, consist of a flashlight 
with built-in hood and a shield which may 
be trimmed to fit any flashlight. With the 
/S ’- hooded flashlight, a strong beam may he 
y aimed straight ahead, but the hood pre- 
vents side glow. The shield, attached to 



teni-EhicId a-iiembly, top; bottom, hooded flashlight 





t 

L"' 



any ordinary flashlight* provides a win- 
dow that opens or closes for a clear or sub- 
dued light. It is inserted inside the lens- 
holding ring* and if it does not fit exactly 
it may be trimmed easily with a pair of 
scissors to the right, size. 






Piston-Ring Pressure "Weighed” 
On Scale-Type Tester 

Pressure that will be exerted on the cyl- 
inder wall of an automobile engine by a 
piston ring can be determined quickly with 
a scale- type testing apparatus. To "weigh” 
the force applied by a piston ring, the ring 
is placed inside a flexible band, and then 
by turning a handle this band is com- 
pressed until an indicator in the center 




Stole "weighs" prfrjsura *x*rt*d by &ut* piston ring 



shows that it has been squeezed sufficient- 
ly. By releasing the handle and turning it 
clockwise until a zero appears on the cen- 
ter scale, a reading appears on the main 
or weighing scale. This reading is then di- 
vided by the cylinder radius In order to 
find the pressure the ring Will exert on 
the cylinder wall when in actual use. 



Fuel Oil Piped to War Homes 
Sg.ye| Individual Tanks 

Fuel oil caiVied by pipe lines will be 
metered to tenants in a defense housing 
project at Alexandria* Va,, like gas and 
electricity. Pipe lines are being laid from 
centrally located storage tanks direct to the 
dwelling units. Such a pipe -line system 
eliminates the installation of individual 
tanks and the cost of making deliveries. 
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Rubber "Sausages” Carry Army Over Rivers 



this gigantic rubber flaai cnn be della lad r rolled up and paekfld Fnlo final) box. os thown in foreground 



United States Army engineers have re- 
cently added to the mobility of armored 
forces by adopting a massive rubber pon- 
ton constructed in a Goodyear factory. 
Inflated, the pontons resemble huge sau- 
sages, which can be joined quickly to form 



a bridge ‘“paved” with heavy steel tread - 
ways capable of carrying heavier loads 
than any other portable military bridge. 
They may be used also to form rafts for fer- 
rying. When deflated, the pontons can be 
rolled into compact bundles. 



Heavy Roller Packs Down Snow on Airport Runways 
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Because snow piled alongside 
airport runways by snowplows 
might imperil planes running too 
close to it t J. Twang Brooks, di- 
rector of Allegheny (Pa.) County 
Airport^ developed a snow roller 
that can crush a five- inch depth 
of snow' to two inches on 5,800 feet 
of runway in live and one-half 
minutes. The toilers are drawn 
by a truck or tractor- Eight feet 
in diameter and weighing JJ50 
pounds, they are painted with 
creosote to protect the wood. 
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Snow roller, in-Stead sf plowing *ncw trom 1h# airport runways, 1 



packs ir down so plane may use ihejn after heavy snowfall ’ . 
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Transparent Electric 




"Cable” Reveals the Coi^itioii of Wires Inside 
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Tubing cavers wires wifhau* hiding them From VitW 
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Suitable for use aib wire insulation, a new 
flexible, transparent tubing having the 
tough qualities of rubber, permits instant 
location of breaks and identification of 
wires inside. In tests made by two aviation 
companies it w r as found to have high ten- 
sile strength and did not become brittle 
at low temperatures. The tubing, called 
Transflex, is serving effectively as insula- 
tion on high -altitude airplanes and has a 
wide variety of applications in industries. 
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"Al! aboard!" for iTiu 



hard- hilling crew of gne cf America'* rtew rolling forlrei^es of fort Knox r Ky. 







By Staff Sergeants Robert D. 

tf'f/ 

VERY timer' an M-3 medium tank 
1 J bounces its 28 tons ofT some assembly 
line the Armored Force is faced with the 
job of training six men to man this $35,000 
rolling fortress. 

At Fort Knox H Ky,. ? home and nerve cen- 
ter of the Armored Force, the army has 



TANK COMMANDER 



37- MM, GUNNER 



AS5JSTANT 7 5 - MM GUNNER 



75-MM. GUNNED 



Pofatsek and James Cowen 

spent millions of dollars erecting and 
equipping a modern L ‘ blitz" college known 
as the Armored Force School Here, in this 
unique training center, the six- man crews 
learn about tanks— and team work. 

From the time they repo 
the Ft. Knox Replacement Training cen- 
ter, the men who are 
finally chosen as members 
of a tank crew are con- 
stantly exposed to the 
fundamentals on which 
the fast-moving, hard- 
hitting Armored Force is 
based. 

Let 1 ’ ' 



RADIO OPERATOR 



Diagram show* iix-msn crew at 
■"battle ihitiont" In fl Ifl-lon 
blilr "buggy'^-M^ mrdiym lank 
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Bering aver rough terrain in maneuvers, a light lank leapt off ground. 
Tho <rew iweipi seats to practice di^rent Ope ratio m and avoid fatigue 



first "panzer 11 unit organ- 
ized by Uncle Sam. 

Sergeant Glenn E. 

Hinzman> from Dailey* 

W. Va., is a strapping 
6- foot 2 -inch 180-pound- 
er, Tank operation is no 
mystery to him. He used 
to run a Caterpillar Die- 
sol on big construction 
jobs. He + s the tank com- 
mander. 

Technician 4th Class 
James H ? Bowser (known 
to his buddies as “Bow 
Wow") is the regular 
driver. He weighs 189 
pounds, hails from Jasper t 
Ala., and has been around 
tanks for four years. 

The big 75-mm. can- 
non, which has a surpris- 
ingly small amount of recoil* is ably han- 
dled by Corporal Ellis Lott, who weighs 
186 and comes from Reseda le, Miss. He was 
a tractor mechanic before his induction. 

Technician 5th Class Arnold F, Mees is 
the 37 -mm, gunner. This heavyweight- 
185 pounds — was formerly an automobile 
mechanic in Jansen, Nebr, Assisting him 
is Technician 5th Class Albert I, Hess, 
Plymouth, Utah, who tips the scales at 175. 
He ran a tractor on a farm before joining 
the army. 

Sixth member of the crew is Private 
First Class William T. Daniels of Irvin, Ky ., 
who handles the radio 
set. Smallest member of 
the crew t he weighs 176 
pounds and is 5 feet 10 
inches tall. Ages of the 
crew range from 22 to 25, 

Tank crews must be 
big h tough and cool head- 
ed. The men are as hard- 
ened as any football team 
and work as smoothly in 
the cramped quarters of a 
tank as a Stanford back- 
field from a L T* forma- 
tion. ITs “teamwork” 
that counts! 

No one man stars at any 
one job on this team. If 



the radio operator is hit, any other man in 
the crew can take over. The same applies 
to the gunner and the driver. Every man 
knows the three main operations of a tank 
— driving, firing and radio operation in ad- 
dition to maintenance. 

This versatility and teamwork is not an 
accident. It is the result of thorough train- 
ing in both the theory and practice of tank 
Operation, In the Replacement Training 
Center at Ft, Knox, they drove tanks and 
received elementary pointers in tank con- 
struction and maintenance for approxi- 
mately 13 weeks. Having worked with 



Firing a 3 7"-* mm. Cannon maunlW 
an “wabble plat#" gives gunner 
fueling of tmk thonging 
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B-ifj brother of ihe M-3 h th# Army'l n#w Cant) bplftaihip,! e SO^ton itink 
thfll t&n c^uiti fin Ordinary house Elbe a matchbox. Note tong range -Cannon 



tractors* most of them were familiar with 
the operation of the tracks which give a 
lank Its advantages on rough terrain. 

Specialized courses began when they 
were transferred to the mammoth 314- 
building Armored Force School, headed by 
Brig. Gen, Stephen G, Henry, which turns 
out 22,000 technicians and 1,440 officers 
annually. 

In the tank department they learn, step 
by step, through the use of ingenious 
charts, models, and actual parts, the ad- 
vantages and limitations of a tank. Each 
man studios the Diesel or Wright Whirl- 
wind gasoline motor, takes it apart in the 
“dead engine" division, 
puts it back together, and 
learns the theory on 
which it operates. 

The transmission of 
power from the engine to 
the tracks and the elec- 
trical system arc studied 
in separate divisions, 
each of which are 8 -day 
courses. Finally, the crew 
members are taken into 
the “live engine” test 
building. The instructor 
sets up motor troubles 
and the student must di- 
agnose them successfully. 

If he doesn’t make the 



grade, he fails to graduate 
as a qualified mechanic 
and is permitted to take 
the course over again. 
Since the tank course is 
run in sections, a man 
may repeat any one part 
of the course without dis- 
rupting his schedule. This 
J 'assembly - line’ p method 
trains more men than 
would be possible under 
usual conditions in civil- 
ian schools. 

The 14 -week commu- 
nications course encom- 
passes the International 
Morse code and the vari- 
ous standard types of 
army radio sets. Every 
tank has a radio set and 
everyone in the crew is 
expected to be able to operate it in case 
the regular operator is injured. The oper- 
ator must be able to receive 16 words per 
minute and send 12 r If he can do better 
than this he is termed a “hot shot” 

In the field, he sends messages from mov- 
ing vehicles, tunes up his set, contacts the 
other stations in his “net” and makes re- 
pairs when necessary. The operator has 
channels to the company and battalion 
commanders, and can both receive and 
send messages. Some tanks have only one- 
way communication, but the M-3 medium 
usually has a two-way set. 

The six-week gunnery course includes 



Coach hepi his eye on gunner 
as lank crew harm machine-gun 
Sothniqgsj at "tkoctiag gallery" 
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the study of small arms, 
machine guns? the 37- 
mm. and 75-mm. cannons, 
and the Thompson sub- 
machine gun. All of the 
crew carry .45 revolvers. 

The tank has a 7S-mm. 
cannon, a 37- mm. cannon, 
four 30- caliber machine 
guns, and "Tommy Gun/’ 

During the first part of 
the course, students learn 
the parts and nomencla- 
ture of the various guns, 
and test their marksman- 
ship on the clectric-eyc 
guns. Next step is firing 
on the 1,000 -inch range 
from a “wobble plate, 3 * an 
ingenious mechanism 
which simulates a moving 
lain It in action. The final weeks arc spent 
firing on the range from both stationary 
and moving tanks., At times sub-caliber 
shells arc used (37-nun. bored to shoot a 
.22 short) to save money. On the range, 
the regular caliber shells are used. 

After completing this thorough training, 
the men are ready to get tile feel of their 
lank, learn what it will do under certain 
conditions, and adapt themselves to un- 
( a i-[ ■ so en si tua 1 i ons , 

Although each member of this crack six- 

man crew is a specialist in his own right, 

the beauty of the combination is the effi- 
cient manner in which they can shift posi- 
tions and keep the tank operating effec- 
tively without lost motion. Gn road 
marches, maneuver problems and in com- 

I Continued lei page 146) 

LL 5. afltaicah, fight, imped one of ihe new Ueel 
gitmls IJelflW, tank* rflll ini* nclian *1 war fjCJmei 



Sgt. Glenn Hi mm an t«Ali I "he eofifr*l& of a cul -away lank modi! iher thowt 
inner mechanism, while Ellis Ltitt r lefi ftnd Jim ELtiwser, ri^ht, Faok 4n 
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Shadow Box for Reading Films 



picking up any waves reflected by 
an airplane entering the radio 
beam, records the difference in 
volume between the received 
parts of each beam, thereby tell- 
ing the operate i’ how to move the 
instrument so it will point at the 
plane. This is accomplished with 
the aid of filters separating the two 
received frequencies and a meter 
with a pointer to simplify the 
reading. When an airplane is de- 
tected, the operator merely 
watches the pointer and moves the 
radiolocator so the needle stays at 
the center of the dial in order to 
follow the plane in its course. 






Twin Radio Spots Plane 
By Bouncing Signals 

Reflected l’aJla beams from a 
dual transmitter not only detect 
the presence of planes but also tell 
« which direction the instrument 
. should be moved in order to point 
■ . 5* \ directly at the craft. According to 
/% a patent issued to the inventor, 
Laurens A. Taylor, which has been 
to General Electric com- 
pany, the apparatus sends out two 
high-frequency radio beams each 
of a certain power, phase and am- 
y > plitttde. These can be directed to 
- any part of the sky. A receiver. 



Army pilots autograph paper pqltorrti of their hondi an wall 



"Glad Hands” of Flyers 
Symbolised in Paper 

Airplane pi lots 'of the U- S. Army 
Air Force Ferry Command, locat- 
ed on the west coast, have their 
own ' l glad hands of the great*" in 
imitation of the custom of movie 
stars whose footprints are cast 
permanently in the concrete 
courtyard of Gvatiman’s Chinese 
theater. Each pilot makes a paper 
pattern of his hand, autographs it, 
and tacks the cut-out to a large 
board where it joins hands with 
other pilots of the Command. 



Shadow box elimi^aTes rifled for d^rk faom to reed microfilms 



Tiny films used for the filing of records may be 
read easily in a lighted room with the aid of a com- 
bination shadow box and projector now on the 
market. The projector, mounted 
at the top of the unit, can be ro- 
tated io show cither vertical or 
horizontal microfilms from a few 
inches in length to 100 feet. 
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Trucks Coupled Like Bobsled to Haul Girder 



How to haul a girder 
weighing 37 tons and 
measuring 100 feet long 
and eight feet across* was 
a problem recently solved 
by movers. The girder, a 
part of the construction 
trestle on the downstream 
face of Grand Coulee 
Dam n had served its pur- 
pose and was to be moved 
to another site. Moving 
contractors rigged timber 
cribs on two large trucks 
and swung the huge gird- 
er onto them, forming a 
vehicle somewhat resem- 
bling a bobsled. The driv- 
ers had to use extreme 
care in synchronizing 
their speed and turns. 

Trucks arranged in random are 
equipped with special ciib- 
werk to wrry 10G-fo&l girder 







Molds Eliminate Rolling Pin in Making Ice Box Cookies 
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Molds in which dough for 
box cookies may be formed 
Lhen removed for slicing into 
will speed up cookie making by * 
eliminating the use of rolling pin * 
and cutter. The forms, about 9 ^ 
inches long, are easily opened and ^ 
closed with attached clips. They 
are available in several shapes* 
including playing card symbols. 






Afletal molds in varied design* hold dough for i(« box toofclot 
which can be sliced into pan quickly after dough it JF frOiaiV p 



Tapioca Substitute Found 
In New Variety of Corn 

Waxy maize, a new vanely of 
corn hailed as a substitute for tap- 
ioca, has been developed by the 
Bureau of .Plant Industry pnd the 
To wa Agri cullu ral E xpe r i m cnl 
Sfatlpru The importance of theX^ 
new hybrid is highlighted by the a 
choking off of commerce between tA' 
the United States and the Noth- 
erlands Indies from whom we im- 
ported about 350,000,000 pounds of 
tapioca annually. A cornstarch 
with properties similar to tapioca 
is obtained from waxy maize- 
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A mo n g poi p n [± g^din^il re- 
cently ii eng TOVJBfipg O bomb 
sorrier far airc-roft, Easy re- 
lease of bombs, lirtgly or in 
"shringi,” if ri feature- H U 
understood to be in use 



Skidding might be reduced by rc tradable wheel 
attached ta driving wheel of auto. A crook con- 
trol brings antiskid wheel irtiO contact wiih road 



fishermen would find 
use for o device 
which permits ma- 
neuvering a boat by 
m c u n i at a hand- 
a per n led propeller 
while Fighting- a fish 



Ablighl CO n to i n e t 
■w-ei Lrl-d prevent evop- 
grcptipn pf point orod 
drying aul cf br-yih. 
5^ rich ihpwj hgw 
brush >1 suspended 



WHO SAYS THERE’S 
NOTHING NEW ? 
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For warm in c up Pii'pliirtfr engines, a traveling 
machine ^hop jysE pplc-ntcd hat far 

generating heot and a flexib-Ee hood for con- 
veying !h* heat 1-p plttrtfc'i mpTor 

(Papular Mechnrtki May a tine COn Supply n O 
mfurmali'in tp prospective purchatm a I itriam 
an 'hcse pages, graniing gf pa lent it ng indi- 
cation that any icem is on the market) 

H ■;■ rrl i n g 1 rail ret way 1:1 be made ea£y by a 
floor healer wli i qh hpj an under I'l’iic J flpar sys- 
tem fo-r -carrying warm a*r currents Co o3J 
parts af Che trailer 
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Airplane Carrier for Great Lakes 
Built From Excursion Boat 
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Big vfcCumQn linar &n <*re&t h c&nvfrrTfrd ifll* tarrter 

Fighting Navy planes will take the place 
of carefree summer passengers on the 
decks of the Great Lakes steamer "5ee- 
andbee” which is being conv r er ted into an 
aircraft carrier for training. Its great 
length provides adequate runway space. 









ttl 






'Day Eyes” and "Night Eyes’* 
Giv^ Yoy Two-Way Vision 

Night pilots who have been flying in the 
J dark for an hour can see the light of a can- 
. * die exposed for a thousandth of a second. 
cJr They are using their "night eyes” which 
^ employ a separate set of senses from those 
used for daylight seeing, Though night 
-.g eyes are colorblind and cannot see detail 
* ^ sharply J they are thousands of times more 



sensitive than day eyes, 
according to Prof, Selig 
Hecht of Columbia Uni- 
versity's laboratory of 
biophysics. Blue, green, 
red and orange lights are 
colorless to night vision, 
but their brightness va- 
ries. Blue and green— 
once widely used for 
lilac knot lightin g — a r c 
easiest Lo see and. red and 
orange — so conspicuous 
to day eyes — are hardest 
to see at night. Both day 
and night sense organs 
operate at the same lime 
only when light is as 
bright as full moonlight. 



Biscuit Cutter Lifts 
Dough and Ejects 
Disk Into Pan 

Much of the baking 
time can be saved with a 
biscuit cutter that cuts 
the dough into shape, lifts 
the disk and deposits It 
into the pan when the 
center shaft is pressed. It 
is only necessary to roll 
the dough to the thick- 
ness desired and the cut- 
ter does the rest of the 
job. It may also be used 
for cutting bread for 
canapes and sandwiches. 






Prising plunger releases disk of dough from culttr 
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AiivBorne Troops Go Aloft” in Plane Moekup 
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Lending u “pifcjp’' Info Oil oir- 
pkiriP "mocfcup JJ (right) i rains 
America's mechonhed infantry 
for ipri. L d an the- b a 1 ll i>fi L L Sd S. 
R*Eqw, trapps carry bicycles 

tind liy.hr arlilltry obaarri far 

gilicl Pranspnrt Ip IheJ "fr&nt rp 



Americans ah'- borne infantry is being 
trained in the loading ol 'peeps, 11 bicycles 
and other equipment on airplanes for 
transport to danger spots in the line of 
battle. The men receive preliminary train- 



ing in moekup 1 ' fuselages, replicas of the 
army transport p Janes in which they later 
receive advanced training. Midget army 
cars, bikes and light artillery are rolled 
into the "mockups 1 ’ on ramps. 



Plants JJ^eed to Cool Off During Night to Produce Fruit 



To produce fruit and seeds, plants re- 
quire daily fluctuations in temperature 
between day and night, according to ex- 
periments conducted by Prof, Fritz "Wendt 
of the California Institute of Technology, 
Working with tomatoes in air“Conditioned 
greenhouse rooms where he could control 
light and heat, Prof. Wendt foqnd that 

AUGUST, 1942 

/ 



plants in an unchanging temperature of 79* 
degrees Fahrenheit did grow and blossom, 
but failed to produce fruit. A parallel set 
of plants was kept in a room where the 
temperature was dropped every night and 
raised again in the morning. These plants 
not only produced fruit abundantly but 
also showed better general growth. 
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By Roderick M. Grant 

PART III 

^pHEY tell the story of an air- 
A mail pilot in pre- radio-beam 
days who couldn't find Chicago. 
Il ought to be right down below ? 
but there was still no sign of the 
city lights. 

It was a chill night upstairs, and 
he pulled the cork of his coffee 
bottle for a bracer. Hot coffee .shot 
upward from the mouth of the 
flask. Startled, the pilot glanced 
tip. There was Chicago, lying di- 
rectly above! He was flying up- 
side down. 

Absurd? Not quite. Things like 
that happened when pilots flew 
“by the seat of their pants” and 
instruments were primitive or 
nonexistent. Things like that 
could happen today. You can't 
trust your senses in the air. A 
novice in the cockpit can lose him- 
self ten minutes from the home 
hangar. To the flier just graduat- 
ing from automobile to Light plane, 
the flat world down below has a 
totally foreign look. Familiar 
landmarks vanish and there is 
momentary panic us he looks for 
the railroad or river or highway 
that orients his position. 

Trail- finding in the sky is really 
simple and part of the fun of fly- 
ing. You can h of course, do it the 



Top,. □ mei cil-dod LulCOmbe (ighlplono 
makes a f ranT-yard landing. Center, □ 
Pip-fir Cut tandrm Ira in nr. T h c tanvCii 

hanger helow r wilh frame qnrf roll- 
up ciri be erected in five hours 
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hard way, learning to 
shoot the sun or stars as 
the navigator of the Clip- 
per or patrol plane mush 
It's too much trouble for 
the average private flier; 
Still, the more you know 
about navigating, the bet- 
ter of! you are when an 
emergency comes. Many 
light -plane pilots will not 
bother to navigate by 
dead reckoning, yet it is 
not too difficult, affords 
satisfaction, saves time 
and distance on a long 
trip and may prove a life- 
saver when visibility is 
low and landmarks hide 
in haze. Dead reckoning 
requires first of all the 
checking of your com- 
pass, for each individual 
plane will affect its own 
compass reading. An ex- 
pert will do it r or you can 
do it yourself, jotting 
down on a card the com- 
pass correction, as “For 
North, steer IS degree#,” 
etc. Many airports have a 
compass rose marked out 
on which the check can 
be made easily, 

Before any long cross- 
country trip you obtain a 
government map of the 
region and- lay out your 
course upon it. Then the 
compass heading for the 



A private flier Takes a holiday among the clouds, above, in hk Lu-seamhe 
"Silva its," Beacons, lights and radio beams- yuida Ihn pilot an thn prin- 
cipal air thoroughfare* on iht map Mow. Tho fQyj^enior at bottom 
was designed for lb a private plan* boom that will come after the w at 
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Compensating compass of a pTane on cam pass rase at CurtiK-W right plant 



Diagram shows effect af wind an a plane's heading and a£lu<il flight path 



Your paternal Uncle 
Sam is constantly in the 
picture as travel bureau p 
weather laboratory, In- 
spector and traffic cop. Hq 
won't let you solo until 
you're 16> after 8 hours of 
instruction, a physical 
examination, flight test 
and written examination 
in aeronautics and Civil 
Aeronautics Administra- 
tion regulations. You 
can't carry a passenger 
until after 35 hours of solo 
and more tests. After that 
you must follow rigid 
C,A.A, rules, fly above 
500 feet and below 3,500 
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Given □ low for a few feti, d light seaplane easily lakes a# from land 

flight is calculated, taking into account the 
deviation of your own compass* the local 
variation of magnetic north from true 
north— poles of the earth do not coincide 
with its magnetic poles, and the magnetic 
compass in Idaho, for example, will point 
about 20 degrees east of true north; and T 
finally, wind draft, to which the light plane 
is particularly sensitive. 



feet and steer clear of f or- 
bidden areas — fortifica- 
tions, prisons, war indus- 
tries. During the war you 
can't leave the ground 
without special clearance, 
Today neither you nor 
the air lines can get 
weather forecasts mil side 
your local area. In peace- 
time Uncle Sam is very 
helpful. You call the 
nearest C.A_A r headquar- 
ters for up -to-t h e - m i rt u i e 
weather information in- 
cluding wind direction 
and velocity on your 
route; then, tuning to the 
radio beam or finding the 
time of the periodical 
weather broadcasts of 
other stations in the radio guidebook, you 
pick up weather data along the route sev- 
eral times per hour. 

Although unavailable to civilians, 
weather information, is still collected from 
thousands of points and distributed over 
an intricate gathering system to C.A.A. 
offices. In one such office there is a com- 
plex master switchboard comprising 1,600 
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wire circuits, governing a battery 
of 20 teletypes linked with a 
56,000-™ ile nationwide wire sys- 
tem carrying data on a second - 
by- second schedule around the 
clock. Local winds are calculated 
by sending aloft balloons and plot- 
ting their direction and velocity at 
various heights with a theodolite. 
These four -fool balloons swell to 
diameters as great as 15 feet as 
they rise, and on one clear day a 
Chicago observer kept a balloon 
in view until it was 75 miles away, 
at an altitude of 9 miles- 

There are simple wind-drift 
guides with which you can sight 
the ground. Many amateurs, how- 
ever, dispense with dead reckon- 
ing and drift calculations and sim- 
ply fly by landmark. Airway maps 
are sprinkled with symbols rep- 
resenting landing fields and bea- 
cons, railroads ? highways, forest 
ranger stations^ towers and similar 
easily recognized landmarks. 
Starting a “contact” flight you 
could head for a landmark* per- 




Phi?to from WreMnghousp 

Rodroi control* light* in "cfoughmit" buoy marking tflaptana bu*n 




STRAIGHT, 

LEVU 



LSFT TURN, 
CORRECT DAN It 



BIRAIOHC 
EIGHT wjNG tOW 



If fT THEN, 

SUPPING IN 
TOO MUCH BANK 



LEFT TUHN, 
SKIDDING OUT 
NOT ENOUGH BANK 



haps a golf course 10 miles away, 
judge your ground speed and drift 
when you reach it, and make cor- 
rections in your heading then and 
at intervals beyond, Gr> with a 
radio that costs §35 or $40, you 
could use its loop to head for the 
broadcasting station nearest your 
destination: or if you arc follow- 
ing a Civil Airway, tune to the 
airway beam. Navigating by radio 
loop, however, will not take wind 
drift into account. 

Uncle Sam has set his goal at 
4,000 airports, and you may be 
sure hell have them for you by 
the war's end. Already there were 
2,453 on Jan. 1, 1942. In addition, 

{Continued In pneje 163] 




Hera'i how a turn ond hank Indlcelor lellt etlhuete of plane. 
Twenty lelntypfs. in C-A.A, offiw orp linknd by 1 ,600-cireuir 
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Scoop Smothers Fire Bomb 
Picks It Up Safely 
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V itw i ih*w buckel tl&ied and eptntd la farm t eneji 

For fighting incendiary bombs, a combi- 
nation sand bucket and 

forms the double „ 

bomb with sand and carrying it away to be 
burned out in safety. Made of sheet melal, 
the bucket resembles a waste basket with 
a cover, and may be mounted on a long 
handle to guard against heat and flying 
sparks. From a safe distance the user can 
spread sand gradually on a sputtering 
bomb until it is ready for removal Then 
a cover on the bucket is flipped back, con- 
verting it into a sooop 1 and the unquench- 
able part of the bomb is easily snared. A 
baffle at die bottom of the scoop keeps the 
bomb from burning through the metal. 





Wheel Nut With Small Padlock 
Prevents Theft of Tire 



>. ; 



Tire thieves can 
be foiled in their 
attempts lo re- 
move an auto 
wheel if one of the 
wheel nuts " — 
placed w 
locking nut winch 
prevents th 
and bolt from pac- 
ing turned. The 

I6 t 



J3. ^ -tl |% 

special locking nut can be placed on the 
wheel in three minutes, according to the 
manufacturer, being locked in place with 
a retaining steel plate and a rustproof pad- 
lock. One key fits all four padlocks used 
on any one car. 



Sulfa Dmg for Whooping Cough 
I^Promising Preventive 

Experiments with sulfadiazine, one of 
the new sulfa drugs, indicate that ft may 
be helpful in warding off whooping cough 
in children exposed to the disease. When 
the drug was given to mice one hour be- 
fore whooping cough germs were admin- 
istered the germs failed to grow in IS out 
of 20 mice. Germs given to mice not treat- 
ed with sulfadiazine grew in 10 out of 14 
cases. However, the drug had no effect 
when administered after the germs were 
injected. No experiments with human pa- 
tients have yet been tried. 



Wall Rack Holds Garden Hose 
Ready for Any Emergency 





Looking ahead to the role garden hose 
may be called tn play in fighting fires 
caused by incendiary bombs, a wall holder 
has been designed to keep the hose easily 
available, eliminate kinks and also help 
preserve Ihe rubber. It consists of a curved 
metal channel less than a half circle, over 
which the hose is hung. A side ring secures 
the holder to the wall in a handy position. 



Holder h$»a eft ground and ulimiaalKS ktFlkl 
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Tricycle Rider/ Inspects Long Line of Ovens 



Inspectors checking a 
line of baking ovens more 
than five city blocks long 
average 12 miles of travel 
daily h However, they 
don't have to walk, for 
the Loose- Wiles Biscuit 1 
company” Supplies trans- 
portation in the form of 
tricycles, on which the 
technicians pilot them- 
selves in speed and com- 
fort while making the 
rounds to check the pre- 
cis! on instruments that 
control the temperature 
of the mammoth ovens. 



Trityttc enable! irtipetlor 
to darl qukMf from OnG 
eve-n to another while 
impeding lh« lrtiTrtim«nfi 
in Wbbtk-long bakery 







"Breaks Up” Building Into Small Shapes 



Camouflage corwarls building ml& polchfi of highlights and shadows 



What camouflage can 
do to change the appear- 
ance of things to the con- 
fusion of enemy flyers is 
illustrated by a view of 
the Chicago Merchandise 
Mart depicting the build- 
ing in a shadowy disguise 
as visualized by a camou- 
flage artist. By a judicious 
application of various 
shades of paint the cam- 
ouflage artist created 
high lights and shadow* 
that transformed 
massive structure 
semble a large numbi 
small objects instead of 
single large unit. 



Cleaner Kept in Stem of a Smoking Pipe Absorbs Unsavory Liquid 







Inserted in a supplementary channel be- 
neath the passage in the stem of a smoking 
pipe, an ordinary pipe cleaner collects and 
retains unsavory moisture passing from the 
bowl so it cannot reach the smoker's mouth. 
To renew the cleaner, the stem is renfioved 7 
the old pipe cleaner discarded and a fresh 
one folded and installed. 
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"Steady cm, tailor" it the edmertittofl lo ihc navy man at tfi* sighting 
math in* used l& instruct recruits in aiming gun and sight al the target 

H /S f 

5 worming up a cargo net suspended from the tide of a dummy ship com- 
bines training and sport for gabs as company crews vie for speed records 




TF YOU are pointing a 
- big gun on one of 
America’s fighting ships, 
you must be “on and 
steady o\V* when you turn 
the elevating wheel to 
match the needle of the 
fire control d i al, Your 
turret gets n miss instead 
'of a hit if you err by a 
fraction of an Inch,. 

When you are depress- 
ing an antiaircraft pom- 
pom to knock down an 
oncoming torpedo plane, 
the barest hesitation may 
give your enemy time to 
drop his “fish” and sink 
your ship. 

Accuracy and speed are 
two things that win a bat- 
tle and this applies to men 
as well as to battleships or 
airplanes No matter 
what his job, every man 
in Uncle Sam’s Navy is 
on his toes these days. To 
help keep him so the 
Navy has developed an 
athloLiq program of sports 
and exercises that keeps 
him in trim all the time 
he is afloat. 

“Physical fitness is a 
prerequisite to mental 
alertness*’* says Lieut, 
Com dr. Gene Tunney, 
former world champion 
tighter and now director 
of the navy’s physical 
training program, 

“Through the physical 
education activities at the 
training stations, sound 
bodies are toughened like 
that of a boxer preparing 
for a fight. Our men are 
learning to live like pro- 
fessional warriors.” 

The toughening pro- 
gram starts on the day a 
young recruit enters a 
training station. Land- 
lubbers need special in- 
struction before they can 
be useful on board ship, 
so new sailors go to school 
before they go to sea. A 
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"One - two - up - down" shouts 
Iha ktln«Jor T ot rewih ex- 

erciu with fiOei to heap fit 

modern battleship is so 
large and complex below 
deck, for instance, that a 
green hand can easily be™ 
come lost He has to learn 
how to train a gi m and 
how to handle himself in 
□ small boat, how to sling 
his hammock and how to 
take care of marine ma- 
chinery before he can Call 
himself a sailor,, 

America is fighting on 
two oceans today and our 
double navy is being ex- 
panded as fast as more 
ships can be produced. 
Thousands of new sailors 
are needed to man these 
ships* hence training fa- 
cilities are being expand- 
ed and naval instruction 
is being speeded up. From 
the time he hears the 
bosun's pipe at two bells 
in the morning watch un- 
til he falls into bed at 
night t the recruit’s day is 
packed with classes and 
lectures. He has to ab- 
sorb as much knowledge 
as he can. 

Yet time is still found 
for plenty of athletics. 
That, plus regular meals 
and regular hours* makes 
him gain an average of 
nine pounds in weight by 
the time he is ready for 
sea duty. Uniforms that 
were baggy when first is- 
sued to him now fit per- 
fectly, Amateur boxers 
who had been light- 
weights before they en- 
tered the service discover 
that they have moved up 
to the welterweight class. 

At the Naval Training 
Station in San Diego a 
typical day in the life of a 

Skill in handling torpedo lubes 

is acquired by rEtrmli long bc- 

farq l hey «?rc ordered to iea 




Coal heads nfid steady nerves are needed Id operate ike 
kifj gun ilbelo Wj on anliair-rrolt mount pi tfo;— inn Station 
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Learning la handle ihemtelvHt Uri rnaslf and boom*, hailty recruits 

Irain on ladcfin and rigging a I the Sun Diego Naval Training Station 



y tiling sailor begins with half an hour of 
setting-up exercises and double-time drill 
before the 6:15 breakfast call After chow 
he falls in for infantry maneuvers and the 
manual of arms, gas lectures and first aid 

ills true lion, anti tallcaon unship. There 

arc more lectures and drills after the noon- 
day meal and the school day ordinarily 
ends at three o'clock,. However, in times 
like these the recruit is likely to attend lec- 
tures on a few nights each week. 

To become a goad fighting sailor he must 
have plenty of competitive spirit and com- 
petition is fostered all through the course 
in practical seamanship. At the loading 
machine that represents a gun and at which 
he learns his duties as part of a gun crew’ 
he does more than simply go through the 
motions, Each crew' competes against the 
other crews in the company for 
speed and accuracy. The physical 
drills become recreation and sport 
instead of drudgery. 

Lining up to learn how to scale 
the side of a ship with the aid of a 
cargo net, each crew gets away 
with a rush at the instructor's cry 
of "Hit that net, sailors, and hit it 
hard!” The instructor’s stop- 
watch decides which crew took 
the least time to get over the rail. 



Mooring an imaginary 
ship with the aid of heav- 
ing lines and 8- inch haw- 
sers is a dry-land exer- 
cise that teaches the real 
thing and the crews go to 
work with a ready tug- 
of-war will. While still at 
the station the recruits 
learn how to handle 
themselves on masts and 
booms. They climb Ja- 
cob's ladders to an over- 
head boom, make their 
way across it, and descend 
by means of another lad- 
der at the end. 

Funny stories have 
been told for generations 
about men who spent 
their lives at sea yet nev- 
er learned to swim a 
stroke. This doesn't ap- 
ply to American sailors. 
Swimming instruction for those who can- 
not swim starts during their first week. 

Other parts of the physical program in- 
clude bayonet drills and mass boxing in- 
struction, During the training period the 
recruit is inoculated against lock jaw, yel- 
low fever, and several other conditions. 
His food is the special concern of a staff of 
doctors and dieticians who prepare bal- 
anced menus, oversee the cooking, and 
who make daily inspections of the kitchens 
to insure the utmost cleanliness. Feeding 
the thousands of recruits at the station 
promptly and without delay requires good 
timing, The sailors line up cafeteria style 
for chow after their company name has 
been called on the loud speaker system. 

The sport facilities at the San Diego Na- 
val Training station include a 9-hole golf 



"Keep quiet" fi the No. 1 rule an intlruc- 
titm heartl where reeruili gel tip* hefar* 
going oufr fa rfiaat art practice rang* 
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This full-i igg-ed - ship medelj displayed at 
poll by movie Stud (Or hot electric cannon 

course with a larger one projected, 
a large gymnasium and swimming 
pool, an outdoor boxing arena, and 
a boat landing. There are eight 
double and eight single handball 
courts, 16 tennis courts, eight bas- 
ketball courts, five softball dia- 
monds, one master baseball dia- 
mond and several batting cages, 
as well as volleyball, badminton, 
and table and paddle tennis equip- 
ment, In addition there is a track 
and field layout. Many of the 
courts are lighted for night play- 
ing, An average of 100 recruits a 
day find time for a game of golf 
and participation in the other 
sports is on a corresponding scale, 

Lieut. George CTBrien, athletics 
officer., and his staff of instructors, 
including Lee Ram age, former 
well known boxer, have worked 
out a sports program in which ev- 
ery recruit may participate. Teams 
representing different companies 
compete in the major sports. 

Athletics are still part of the re- 
cruit's life after he has finished 
training and joined the fleet. In 

$bilar( o! landing d tali in rapn lying -4 
laarn that well-tied knoti are lifeiaven 





Fuluri -championt of I he s-en ipae in open m> nrpnp 



the cramped spaces of a ship, where ordi- 
nary facilities for sports arc lacking, brisk . 
exercises help maintain the high physical 
condition of the men. Special setting up 
exercises have been devised by Tunney 
and his staff of experls. 

Ordinarily t one room below deck is used 
as a gymnasium and is stocked with equip- 
ment that the sailors use during their time 
off. Boxing, running, and other contests ■ 
are held between teams chosen from eaeh 
watch. Field sports are practiced ashore 
when ships are in port and each ship has 
football, basketball, baseball, and other 
teams that compete for fleet championships. 

These days, of course, formal athletic 
competition is practically at a standstill, 
though athletics are still as much a part of 
daily life afloat as the exigencies of war 
will permit. Not every young sailor can 
become an athletic champion, but athletics 
is doing its part to help our navy win the 
championship of the world. 
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Army Plane Drops Rubber Boat 

To Fliers Down at Sea 
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At lep r reicue plane drops a rubber rafl la men in The wpifi, 

who inflate if with a g&s batlfa (below) and then climb aboard 



Practice at saving airmen down at sea is part of 
the regular training of every army flier in Hawaiian 
; territory. Most of their operations are over the 
1 ocean, and each man must know how to 
save himself or the other fellow. A rescue 
plane flies low above ihe men in the water 
and a rubber boat is dropped, which can be 
jcl f \ i inflated with a gas bottle. The men then 
^ „ ‘ climb aboard and float until rescued. 
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4. Man-Made Cellulose May Aid 



In Making of Explosives 

For the first time in history, synthetic 



search workers of the U. S. Public '4^ 
Health Service. When cellulose 
was first analyzed years ago it 
broke down into molecules of - 
common glucose which were later ; 
found to be united in pairs to make * 
double-sized molecules of a more* 
complex sugar named coliobiose T 
now made artificially for the firsl£%«^ 
tiine. The discovery is expected to£ >4- 
aid in the manufacture of explo^ij^ 
sives. rayon, plastics and trans-r- j^ 
parent wrappings. 



Battery Made Into Lamp 
With Snap- On Bulb 

Tiny emergency lamps can be 
made quickly from a standard dry 
cell or a flashlight battery simply 
by fitting the batteries with spe- 
cial metal frames holding small 
bulbs. The dry cell lamp fits over 
the lop and is held securely by the 
outside battery post and nut. The 
bulb rests on the center post and 
a switch makes contact with the 
other. A small shade gives it a 
neat appearance. For the flash- 
light battery the frame is still 
more simple. It passes beneath 
the battery to make contact at the 
bottom, and a bulb is screwed into 
the top of the frame. No switch is 
needed as it is only necessary to 
remove or loosen the bulb to turn 
out the lighl. This frame may be 
used as a tester for both flashlight 
bulbs and batteries. Both lamps 
are handy in blackouts and are 
economical for lighting dark 
shelves or cabinets in the home. 



production of the fundamental '‘building 



^ " block" of cellulose- — the stuff that wood. 

’ ’S^.v cotton and other useful substances 

made of — has been accomplished by 



arc 

re- 




Lam pt mod« from flashlight bafts ry and a dry cstl 
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"Screen Test” Finds Best Ambulance Drivers 




Machines which simulate actual 
driving conditions are being used 
to test thousands of girls for posts 
in the Southern California Wo- 
men's Ambulance Corps. They are 
tested on steering ability and re- 
action time by means of a clocking 
device that records the time the 
driver stays on the road, and the 
operation of broke and clutch. 
The machine consists of a driver's 
seat and steer! tig wheel, recording 
panel, the picture of a road which 
moves back and forth and a si mu - 



FflmNr is- itawly moved backward to lest range of $'*4a vision 



THk driver facet a moving pictmi* of road 

kited hood of a car which the dri v- 
er attempts to keep pointed di- 
rectly at an arrow on Lho road. 
Whoever the driver swerves from 
l he center of the road a light 
flashes. The candidates are also 
given tests for side vision* color 
perception, and for hearing. The 
examinations are being conducted 
by the Division of Drivers li- 
censes of the California Motor Ve- 
hicle Department. 



Soilless Germinating Disks Start Plant Growth in Water 



Seeds can be germinated quickly with- 
out soil, by placing them in a 12 -inch disk 
designed for use in a pan of water, The 
porous disk,, one -quarter inch thick^ is 
perforated with holes large enough to re- 
ceive seeds. It saves time and disappoint- 
ment for the heme gardeners when seeding 
and transplanting, or testing seeds. Easy 
to move, the germinator is handy for use 
in the home, hothouse, and out-of-doors. 



([Fireproof paper made from clay, which 
takes printing or writing, may be subjected 
to white heat without, being consumed h and. 
resists add, alkali and oik 
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TRAINING SCOUTS 
k<n WAR WORK 



When Untie Sant called cm his vasl army of Boy Scowls to 
help man She home f*ant during wartime they pitched in 
emd organized Emergency Service Corps, compand oF older 
boys who -are being framed for special duty during air rend*, 
invasion or other emergencies. The hard- working Scou^ 
k i urn huW ta give Hrit aid during hJa l ka u 1 * 'jubavg) by v*u til- 
ing blindfolds. Si iff fesfs they must pass include climbing on 
13-faol ropq in 15 seconds (upper rlgM) and crawling over 
bar/ieri i lower right) such at might be caused by an eng my 
bomb. Below, two Scouts carry a fr victSm JI an an emergency 
itrelcher which h suspended between iheEr bEtyelti 
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The two Seoul s above ore practicing the rescue 
of a person who hci & hr-^n overcome wilh smoke. 
The bonds of the "vkMm JX cite lied securely be- 
hind i he rescuer -1 * neck &o ihaf he can be dragged 
along the floor to civ eld ihc s-rriof h-c-ring fumys 
which incre-pi-o in dsnsiiy lo-ward iho celling 



Any Sc-out knows h^w So lie a knot — but net wish a 
fa rge- sized rope, A fire moo (above) show* how a kngr 
can hr tied la form a rope saddle for lowering a per- 
son from q building. At righs r a J1 signal corps/' that 
same day may relay messages along a beleaguered 
Latin:, goes into aclion with its homemade lower 



Sea Seoul?— She *oliy arm of Amcirioa’i Sea^t Army of 
1 ,500,000- hove been "tilled up" for W{vr training. 
&elow H a group rehearses a J, cetc we" in a flooded dis- 
trict hy removing a member who hai soughs refuge 
in □ frer, They ore also drilled in lifesaving and 
navi gar ion and every man is handy crJ Ihc oars 
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Slabs Under Sloping Lawns 



Hold Soil and Moisture 

L / / C 




Clay slab (imel) berv^H town Ic^tpi toil in place 



Fine lawns can be grown on steep slopes 
and in sandy areas with the aid of clay un- 
derlay slabs which are laid beneath the 
topsoil to form a nonslip foundation and a 
water-retaining base. The slabs, a mix- 
ture of straw and clay pressed into a solid 
mass, are long lie- and -grooved so they will 
interlock when installed. Corrugations 
prevent the surface soil from sliding or 
bulging on sloping ground, and on level, 
sandy ground the slabs keep water from 
escaping too rapidly. 






V en etian Blind Brn sh Attachment 




Fits Any Sweeper 

j Made to- fit the nozzle of any household 
vacuum sweeper, a special brush for re- 






Vtntlian blind bruth cltort (wo «IdK at bn* iw«4|S 
80 



moving dust from Venetian blinds is now 
available. Bristles jutting from two sides 
wipe the underside of one slat and the top- 
side of the other in one motion. Between 
the bristles, and opposite each other, are 
two long vents which draw in all the (lust 
raised by the brush. 






Stencils for Scientific Drawings' 
Offer Patterns of Apparatus 



Experimentei/s con make neat, accurate 



sketches to illustrate their biological, bo- 
tenical, bacteriological and chemical writ- 
ings by using two special stencils made of 
transparent celluloid. The combined bio- 
logical stencil and guide, inches long, 
contains outline patterns in exact size, of 
a three-by-one inch microscope slide ; out- 
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Chemical ifencit iep: beltom, biil&giCcE ilftfKil 



line of microscope field, an inch scale, mil- 
limeter scale, various angles, culture tube h ^ • 
agar slant in culture tube, patterns for fer- 1 
mentation tube and gasomeEer scale, and r^ m 
semicircle of the same diameter as a Petri 5^ 
dish. On the other hand, the chemical 
stencil helps in drawing apparatus such as 
crucible and cover, thistle tube, e vapor at- ^ 
ing dish, cork or rubber stopper, beaker, 
condenser, Bunsen burner, funnel* clamp* _ 
circles and support base. 

<ITo learn where to buy commercial prod- ■; w 
nets described in these pages, see the index. _ 
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Locomotive Lends Steam to Start New Factory 



Starting the production 
of marine turbines and 
gears would have lagged 
at W estin ehouse Eientrin’s 
new merchant marine 
works except for the help 
obtained from an old lo- 
comotive. A Jarge section 
of the plant was ready for 
operation before the 
steam heating system had 
been installed, Recogniz- 
ing speed of production as 
the keynote to victory, 
company officials rented 
the "iron horse” from a 
railroad company and ran 
it to the plant on specially 
laid tracks. Steam from 
the locomotive flowed 
through a line inlo the 
plant's system and soon 
made the building com- 
fortably warm, enabling 
the men and machines to 
start a three-shift pro- 
duction program. A 60- 
foot stack added to the 
short “funnel" of the lo- 
comotive provided a 
strong draft and sent the 
smoke skyward. 
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5+eam from loco mol ive parked, OUltidt building Kcatt now defense factory 





"Beep” Joins the Jeep and Peep as Courier for the Army 



Newest member of the “Jeep" , 
family is the “Becp, 5+ a fast little 
three-wheeled motor scooter 
that's joined the army as a courier. 
The jeep and peep r tough little 
command cars and infantry car- 
riers that will go wherever they're 
sent, have already attained fame 
as ihe rough riders of '42, The 
beep is an economical carrier with 
plenty of storage space in front for 
packages. It has a top speed of 
25 milos an hour, and requires lit- 
tle rubber. 



That h tfi# llii iWFe-wliMy 

courier car of the army, here being 
used For deli varies nl on oar corps 
hose, It hav ample capacity 
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I F YOU live in the coun- 
1 tr y t you can save mon- 
ey by producing honey for 
your own use, or you can 
earn money by selling it. 

Honey is twice as sweet 
as sugar and you use only 
half as much for ordinary 
purposes. 

Fifteen dollars will out- 
fit you with one hive, 
which will produce from 
SO to 300 pounds of honey 
a year* 

Last year beekeepers 
received an average of a 
nickel a pound for honey; 
early tins year the price 
had risen to 12 cents and 
was still climbing. 

These are a few of the 
facts about honey that the 
sugar shortage has made 
important. 

Honey is in demand to- 
day as a supplement of re- 
fined sugar. It may be used 
to sweeten tea and cof!ee i 
breakfast food, and for all 
cooking purposes. It is 
used by bakeries^ soft 
drink manufacturers, and 
by candy and ice cream 
makers. Beeswax, a by- 
product of beekeeping, is 
also in big demand. 

Bees flourish in almost 
all parts of the United 
States and if you would 
like them to go to work for 
you, consult your county 
farm advisor on the 
amount of food available 
where you live. He can 
also give you a few tips for 
starting your colony, Su- 
burban flower gardens 
won’t produce much hon- 
ey and even in the country 
a difference of a few miles 
makes a big differ ence in 



Al lap, □ beekeeper— wilh out 
benefit of gloves— examines a 
honey COmb from 0 hko of bflP 



Beeswax £ and lot, profitable 
by-producr, are manufactured 
by rolling 0 thin beeswax sheet 
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Left r p ikyKfdpQr ol top supers that will be lilted with Haney by bees Item beNem hive during ft bi#ty season, 
Eight, a bee smoker the I uui Smoke from burning burls p to pacify bees while working around ihe hives 



production. Clover is the biggest producer 
of nectar and yet bees have to visit G2.GQ0 
clover blossoms to create a pound of honey. 
In the middle west one hive of bees may be 
enough to satisfy the sugar requirements 
of a family while two hives will be needed 
in other areas. 

From a bee supply house you can buy a 
wooden hive, knocked down and ready to 
be painted white and 
nailed together, for about 
$3,50. The hive includes 
a bottom board, the empty, 
hive box., the top cover, 
and ten frames and sheets 
of beeswax foundation. 

Two pounds of bees and a 
queen, eng ugh to start the 
colony > cost $2.75. You 
also need a honey storage 
box called a top super. 

This costs another $2.50 
and is placed on top of the 
hive* separated from it by 
an excluder grid that 
costs 65 cents. The top 
super may be emptied 
when partly filled with 
honey or more lop supers 
may he placed above it* 



Plenty of honey storage space must always 
bo available to prevent the bees from 
swarming and starting a colony somewhere 
else. The type of top supers that you buy 
depends on whether you want comb honey 
or whether you plan to extract honey from 
the combs and keep it in liquid form. 

Comb honey takes the least work but 
the advantage of extracted honey is that 



Back af thaa up I and apiary live! walchman knrp bear) (find thtavcS Sway 




AUGUST, 1942 



83 





Pa u ring m«lteJ kpSwciJt ir\i& mglrfj, fhh WOK 11 to 
bo used by housewives far greasing their flatirons 

the combs can bo replaced in ihtr top super 
after the honey has been removed. Re- 
lieved of the job of creating more wax, the 
bees can manufacture a greater amount of 
honey. To extract the honey you need a 
centrifugal extractor that costs upwards of 
$20 T For working around the hives you 
likewise need a SI. 00 bee smoker, a 75 cent 
veil, and a 55 cent hive tool. 

The two pounds of bees with which you 
start the colony comprise about 10,000 bees. 
These should be placed in the hive at least 
six weeks before the honey season begins. 
The queen at once starts laying a couple of 
thousand eggs a day, which mature into 
bees in 21 days, and which then live and 
work an average of 45 days. At the peak 
of the honey season the hive will contain 
more than 50,000 individuals. Depending 
on their age. the bees perform various du- 
ties such as building honeycomb, gathering 
water, guarding the hive, collecting neclar, 
and feeding the queen, The nectar that a 
bee extracts from a flower consists of about 
one-third sugar and two-thirds water. The 
bee converts the sugar into honey and con- 
sumes about four -fifths of it, storing one- 
fifth in the combs. The beekeeper takes 00 



percent of this stored honey, leaving 40 
percent as food for the bees during the 
nonproductive winter season. 

The first of May is about the right time 
to start a hive cast of the Rockies* while 
in the west and in ihe extreme south the 
hives can be started a month earlier. The 
season lasts all summer and the bees wind 
up their work when thq asters and golden - 
rod finish blooming in the fall 

When starting a new hive you should 
feed the bees with a thick cane sugar and 
water syrup in a bee feeder placed in the 
hive. Never feed honey from another col- 
ony to a new hive of bees. 

Honey production will depend on the 
availability of food. The hives should be 
placed within a mile or so at most of some 
flowering crop, wild or cultivated. Some 
beekeepers place their hives down wind 
from the crop in areas where the prevail- 
ing wind is steady, so that the bees can 
“cousd* home with their loads of nectar. 
Production runs from 150 to 300 pounds 
per hive per year in the middle west to as 
little as from 25 to 200 pounds ill California. 
Low production in California is because 
the state has the largest boo population in 
the country, making for reduced produc- 

Plicieirtfl a filled honeycoinh in extra etar which will 
whirl hflnfcy out centf ifugpSIy without injuring cemb 
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tion per colony + and because of the 
limited nectar -product mg crops in 
that state. These factors have 
caused some western bee keepers 
to follow the crops with their 
hives, Albert C Mayer, for in- 
stance, operator of the Honeyville 
apiaries at Monrovia , Calif. , has 
2,000 colonies that he transports 
to the local orange groves during 
the winter blooming season, mov- 
ing them to the desert when the 
oranges finish blooming and the 
wild desert sago begins to bloom, 
and later taking the hives to still 
other locations when the wild 
buckwheat comes into flower. 

Beekeepers end farmers form a 
co-operative team because if it 
were not for the bees there would 
be practically no crops. In gath- 
ering nectar the bees perform the 
important duty of pollen izing the 
flowers. Some insecticides will kill 
bees as well as injurious insects so 
farmers try to notify local bee 
keepers ahead of time when crops are to be 
dusted, so that the bees can be moved tem- 
porarily. Once, in California's Imperial 
Valley, the owner of a hu ge acreage plant- 
ed to peas forgot to tell the beekeepers that 
the crop was to be dusted against aphis 
and the result Was that all the bees in the 
fields were killed. That was one result; 



The beekeeper places a new queen m colony at start of reason. 
6s p& usually da not sting hands and arms where ikin if tough 

another was that there was no pea crop 
that year. The pea flowers weren’t pollen- 
lzed t hence when the pods matured they 
contained no peas. The impression that 
bees ruin such crops as apples and grapes 
by eating the fruit is wrong. The bees feed 
only at wounds caused by birds. 

(Conlirujed to page 162} 





" have swarmed la tUo Ires, a hour, beauts th-c 
Ite r ago Capacity af ihoir lli VO WOi PflO small 
Hghli refined bettwoc is ir-cn earning oi|t 
b presi in which il is buing rnllcft gp into coils 
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Emergency 'Minute Wheel’ 

Flat Tire 



sJV 

T r ■* i 
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shearing attachment. Operating at twice 
the drill speedy the blade removes a strip 
of metal less than one -eighth inch wide, 
leaving edges that are smooth and work- 
able and need no grinding. In cutting out 
panels it is necessary to drill a quarter- 
inch hole in which io start the blade. It 
also cuts paper or cardboard. The cutting 
head can be attached to the drill and re- 
moved with ease. 



Multiple Electric Wire Connector 
Y^. y! Bolts to Auto Ammeter 

For simplicity in attaching many wires 
to one electrical contact point* as in hook- 
ing up a heater, radio* cigar lighter, fan 
and other devices to the automobile am- 
meter, a multiple connector may be used 
with many kinds of electrical equipment. 
Consisting of a heavy brass rod within an 
insulating sleeve, the connector is flat- 
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Emergency wheat fitt On Square extension of fht hub 

\\ 

Precious rubber can be destroyed be- 
, ynnrl repair by driving on a flat tire. A New 
York inventor has brought out a “minute 
^ wheel 71 that can serve as an emergency 
spare to get the car to a garage or to its 
destination without delay if the time is 
valuable, as in the case of an ambulance. 
The wheel fits on a permanent extension 
of the axle while the tiro is still flat, and 
the ear can be driven away immediately. 



Canngtlor bolted lo binding poll holds several wires 

tened, drilled and bent at one end for con- 
venience in fastening it with a holt. Con- 
necting wires can be inserted into holes in 
the rod and secured with setscrews. 

■ 

Vitamin "A” Yield of Whale Oil 
Is Doubled by Heating 

Hitherto discarded as an impurity when 
extracting vitamin A from whale liver oil, 
a chemical known as kitol is now being 
converted into the vitamin by heating to 
500 degrees Fahrenheit. This will double 
the amount of the vitamin obtained from 



1 S 

| 

,4 



Drill Adapted to Cut Sheet Metal 

W tth T Speci al A tta chme rit 

f'i G 

Any electric or pneumatic drill having a 
quarter-inch chuck can he made to cut 
sheet metal by fitting it with a special 



Drill oltacTimcnr nib bits atrip of metal oi it cyr* 
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whale and probably other fish liver oils. 
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ASPIRIN 



STERILE 

GAUZE 

PADS 



SCISSORS 



rWEFZEKS 
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War Emergencies Call for Home First-Aid Kit 



Basic items that should 
be in every home medi- 
cine chest to care for war- 
time casualties have been 
listed for American citi- 
zens by a government de- 
partment, The essentials 
include sterile gauze for 
bandages and adhesive 
tape, scissors, tweezers, 
clinical thermometer and 
a group of simple medi- 
cines, Topping this list is 
a tannic acid jelly for 
burns; greasy ointments 
arc advised against. Five- 
grain tablets of aspirin 
are suggested for relief of 
pain, but these are to he 
used in small doses and 
not too frequently. For 
fa intn ess h the medicine 
chest should have a bottle 
of aromatic spirits of am- 
monia. Bicarbonate of 
soda is indicated for in- 
digestion, and in larger 
quantities as an emetic. 
For laxatives, mineral oil 
or milk of magnesia are 
suggested. An antiseptic 
F such as Iodine is also 
a valuable standby. 



SODIUM BICARBONATE 
EOJ1 INDIGESTION 



IODINE 

ANTISEPTIC 

aromatic 

SPIRITS OF 
AW^ONIA 
FOR 

FAINTNESS 



OINTMENT 
FOR BURNS 



CLSNiCAl 

THERMOMETER 



5T Eft ISA 
GAUZE FOR 
BANDAGES 
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Heie'i whnt hflin? medicine iheill *h(iyld hold ittldy wtarllme injur its 






Two- Wheel Sickle Bar Mower Cuts Close to Obstacles 

r^s 

Cutting weeds along railroad track tions 7 is simplified with a two-wheeled, 
shoulders, ditches, banks and around heavy duty sickle bar mower, powered by 
bridge pilings, trees, and other obstruc- a two- horsepower gasoline engine. When 

working in close quarters 
or around obstacles, the 
operator can release the 
traction clutch and ma- 
neuver the cutter 
hand. For traveling 
job to job, the sickle 
may be left idle. It wiU 
cut weeds of any height, 
a special deflector keep- 
ing the cut plants from 
jamming the bar. The 
mower cuts a swath 40 
inches wide, the speed 
range being from one to 
four miles per hour. 

r/VZ- 
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The wanigcm goes ill rough at full speed with the men aboard putting 
full pitiiurc fin the Hearing arm to avoid a rOcfcy poiril ahead 

Whitewalet- inL-n mu it itep lively when the big limbers star! foiling 




Releasing lag stuck an rock at edge of fast chunnel is dangerous jab 
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\\/HEN hundreds oT 
grinding crunching 
logs pile up in a roaring 
river and ifs up to you, 
as you balance yourself 
on a wet, rolling timber, 
to break the jam — 4hen 
you have to have nerve. 
Lose your balance , miss a 
step and it's all over. 

To be sure there are 
not as many log jams as 
there once were. Railroad 
trains and trucks, instead 
of rivers and spring floods, 
now transport logs in 
most lumbering centers, 
but out in the Pacific 
Northwest, in the Pan- 
handle of Idaho on the 
North Fork of the Clear- 
water, the wanigan still 
comes down, Wanigan or 
wangan was the Indian 
name frsr boathouse or 
houseboat, and the wani- 
gan s, carrying the cook 
shacks and supplies, float- 
ed down the rivers when 
the pioneer log drives 
wore underway. Occa- 
sionally, in some of the 
northeastern states, the 
wanigan traveled on a 
Wagon trailing along 
shore as near the logging 
as possible. 

The Clearwater river, 
down which Lewis and 
Chirk pushed their dug- 
outs and canoes in their 
hazardous effort to reach 
the Snake and Columbia 



and at last the Pacific, is 
one of the last on which 
wan i g a n-f o II o w ed log 
drives are staged. And 
where the wanigan is, 
there also arc the white- 
water men. There T s Pete, 
—one of the burliest, big- 
gest handed of all and 
with a lusty roaring voice 
when he T s really angry. 
But Peters superstitious 
about the way he speaks 
to legs. He sort of coaxes 
I hem. When he's out 
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(tile tli? fly me goes n big limUr at Ihe crews prepare for the ihirt of a drive down the river- the 
(ops are carried in ill i-s manner to ihe deep, roaring water for ihe I rip d-owrtjlrcOm to the sawmill 







leaking b log loose from lh* lower tid^j of P jam, men must — * 
keep on the alert. Object is to free the key log in Itie moss 



On ihe quarter-deck of one □ f these lngi r u m tm mws! watch 
his Step- If he slips off o rolling limber, it may mean deo<h 



there playing jackstraws with a wet 
weighing in the neighborhood 
balanced so it might roll over on him 
minute, and he has only his peavey to help 
him push It ihe right way, Pete talks softly 
to the log, murmurs and whispers almost 
caressingly.. Sounds absurd, but Pete has 
best records on the river, 
orfc and the thrill and the danger 
right at the beginning of the drive, 
in the forest, cutting a aid felling crews 



have been piling tip logs for months — 
thousands of them ready for floating down 
stream in the spring. When the snow be- 
gins to melt, picked crews hear the call 
“Roll out or roll up 1 ' and in the cold dark 
of the morning, they do roll out. 

Chances are that logs loom high above 
their heads, for If possible the cutting crew 

(Continued to page 162) 
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On c of the first vehicles to discard Its 
rubber tires due to the shortage of rubber 
was a milk wagon operated by a dairy in 
"" v Waukegan, III. The new tires, made of 
wood, are mounted on iron wheels. 




Wooden-Tired Milk Wagon 

Saves Use of Rubber 



Milk truck equippacl with wooefarc lires cn Iron 



rims 








Indoor Reel Attached to Faucet 
W e Through Wall 

Permanent installation of the garden 
hose, with direct connection to the water 
pipe, has been made possible with a reel 
designed for mounting on the basement 
-ceiling. The hose is passed outdoors 



s . H&ie reel qn ceiling fc <©nnecr*d direct 1© f©Utet 

r 

VP 



through a lead-in pipe,, and is returned to 
the reel by pushing the hose back through 
the opening. It coils itself up automatically 
on the reel, which rotates as the hose is fed* 
Water is turned on and off from outside the 
house by means of a through- the- wall ex- 
tension from the valve. A lock at the wall 
outlet protects the hose against theft while 
it is stored indoors safe from ill effects of 
the weather. The hose is ready for instant 
use either for sprinkling or any emergency. 
Singe it can store air hose as well as water 
ho$e, the reel is being used in both indus- 
trial plants and homes. 



Twin Vase Made by Hammering 
Froir^ Jungle Copper Disk 

Starting with a copper disk 21 inches In 



diameter, WilLiam_ K Hunu nel of Santa 
Barbara, Calif ^ha m mered it until the met- 
aFvvas formed into a "Siamese twin” vase. 




I win vaia hammered from diik like one in background 



arid the only tools used were hammers of 
different shapes, a stick of wood, a tapered 
railroad iron, and a gas plate for annealing. 
The copper, 21 gauge, was all hammered 
cold. Approximately 100 hours were re- 
quired to complete the vase. The connect- 
ing link between l he “twins” is hollo w. 



4f Names and addresses of makers or sellers 
of commercial products described in this 
magazine are listed in the Where -to -Buy- 
It index. Write to them for additional In- 
formation and bo sure to Say You Saw It 
In Popular Mechanics. 



POPULAR MECHANICS 



V 









Portable Wheel Aligner Saves Garage Space 
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Dial^ above, in d kalci bolfi 
camber and caster. Rig hi., 
te-pj tae-in Irammel kar and 
gauge; bottem, angle gouge 

5 haw s up bfln -1 radius rad. 
All paefi are easy la handle 



Permanent obstruction 
of floor apace in the ga- 
rage is avoided with a 
portable front-wheel 
alignment unit that takes 
the mystery out of the 
work. Consisting of two 

gauge, 
accurately 

wiic t:i ^muurr ur irbiaLer,, toe-in and 
toe-out,, and indicates bent radius rod, all 



by simplified methods. Plus and minus 
signs on a dial indicate the camber and 
caster. When the toe-in trommel bor is 
used, no chalk markings arc required. 





Homemade Motor Scooter Runs 120 Miles on a Gallon 



Tubing found in a junkyard, discarded 
tires from tail wheels of airplanes and 
a 1 Vi -horsepower gasoline engine from a 
lawnmower went into the assembly of a 
motor scooter constructed by Jack Ed- 
wards, airplane mechanic for Delta Air 
JLines in Atlanta, Get,, as the solution of his 
transportation problem. The pieces of tub- 
ing were bent into shape and welded to 
make the frame, and the tubular spring 
used over the front wheel is somewhat 
.similar to the hydraulic springing arrange- 
ment on airliners. The scooter was built 
at a cost of $21 f including the engine. Its 
top speed is 40 miles an hour. 



U 



- 



* 

% ^ 

■L 

A 



p 






cmftt&f Dtiu Air colt. (.[To learn where to buy commercial prod- 

Molar « safer carries plane mechanic obouf airport nets described in these pages, SCC the index. 



AUGUST, 1942 



91 r 





$ 1 /* . 



C*-V 



FIGHTING FIRE 
us it A MAGIC 



Firemen, here an awe ring an alarm, ore well trainee!; but pir-. civilian*? 

r T* 1 WO firemen were arranging a Luy house 
^ on the school stage, “Want to see what 1 ? 
inside this magic house ?” one of them 
asked. Ho lifted of! the roof while his part- 
ner picked up the four walls and tilted 
them toward the audience. Everyone could 
see the small building had nothing inside. 

A couple ol minutes later the firemen 
who had turned musicians for the occasion 

Carbon dioxide extinguishes fires by coaling below the ig nil ion paint 



were ^xlracting a lighted 
cigarot, a small stove „ an 
incinerator shooting off 
spark?, and armsful of 
cloths and draperies from 
the “empty” house. The 
fascinated audience 
watched with amazement 
while a lighted electric 
lamp on the end of a short 
frayed cord, and other 
items that often cause 
fires, were likewise pro- 
duced from the empty 
'’house of hazards.” 
Teaching fire safety by 
pulling rabbits out of hats 
and cooking cakes in 
schoolboy?' caps is a nov- 
el method that really 
works. When Captain 
H« H, Ross and Inspector 
Charles W. Bahmc of the 
Los Angeles Fire Depart- 
ment pack up their bag 
of tricks alter giving a 
demonstration they leave 
behind the m an audience 
of students who have 
learned things about common fire hazards 
in a way they won’t forget. 

Today in some cities an inspector is apt 
to walk unannounced into a school, stop- 
watch in hand T and tell the principal; “This 
is an emergency fire drill. You are to pre- 
tend that the building is on fire and that 
rain has shorted out your electric alarm 
system. What arc you going to do?” 

Once a principal rushed 
to the hallway and 
yanked the cord of the 
manual gong that all 
schools should have. But 
the cord broke and the 
principal stood perplexed. 
The inspector examined 
h is watch and a nno unced : 
i: Tbe fire is gaining head- 
way every second. You 
have a DO students in this 
building and had better 
get them out,” At once 
messengers were sent to 
every room and the fire 
drill commenced., That 
afternoon, a sturdy metal 
chain was installed on the 
fire gong. 
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5ludcrttt [gnrn fbingi fibout fire hazards they wen'r forget, when Los Angeles firemen open their bag of tricks 



In another city an inspector vis- 
ited a large wood frame school. 
He was appalled by what he found. 
Some of the doors were nailed 
shut and couldn’t be pushed open, 
The basement was littered with 
rubbish. The auditorium was a 
real fire trap. One exit, the light 
above it smashed, opened into a 
dark hallway with a locked door 
at its end. Another main exit led 
down a stairway under which 
paints and other combustibles 
were stored. II lire ever started 
during school hours it would take 
a miracle to get ail the children 
out unharmed. 

Conditions at this school were 
exceptionally dangerous yet nu- 
merous firo hazards exist in thou- 
sands of schools Fire prevention 
officials arc trying to eliminate 
every hazard they can find. In Los 
Angeles, for instance, Fire Chief 
John H. Alderson has a special in- 
spect ion detail that assists school 
authorities in their watchfulness 
against fire. 

Five schools catch fire every day 
in the United States, One booklet 
alone, issued by the National Fire 
Pro tection Assoc istion, a nalyzes 
1>U0{] school fires that occurred in 
the 10 years previous to 1030. 
Eight hundred eleven people died 




Firemen Carry o beta- up the ladder and info a school window 



Lciadon halt a cflLmn gf children in "blocked e«iP fire drill 
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fhi jj Uuib ef hazards' 1 is taken opart to show it ii empty. In 

the foreground are the articles afterward removed from it by magic 

in GO school fires since 1903 and this list is 
not complete. The death list would have 
been much greater, probably, except for 
the lucky circumstance that many fires 
started after school hours. 

Ho w do schools catch fire, anyway? Of- 
ficials have spent millions of dollars for 
fireproof construction* safe heating appa- 
ratus. spark arresters, and other means of 
fire prevention. The trouble is that in the 
safest building built, poor maintenance or 
pure accident can convert the structure 
into a potential incinerator.. Spontaneous 
combustion started GE fires out of 1,000. 

One miscellaneous cause was a truck that 
crashed into a building and ignited it. 

One estimate is that GO percent of the 
nation's schools are of the old wooden fire- 
trap type. Many of these, however, are 
considered safer than some modem con- 
crete buildings because the instructors and 
maintenance men 1 aware of the hazard^ are 
most scrupulous in guarding against fire. 

Fire officials point out that even if a 
building is fireproof, its contents and chil- 
dren aren't. They frown, for example, on 
the former common practice of storing 
sweeping compounds,. dust mops, and oily 
rags under a staircase , Such materials 
may ignite by spontaneous combustion and 
although the fire can n t burn the concrete 
steps, hot fumes and smoke rising up the 
natural flue a stair opening makes can 
cause panic and deaths on upper floors. 

Fire inspectors recommend that ev- 



ery classroom have two 
exit doors, but sometimes 
they find one door locked 
or blocked by a piano. 
Every door should be 
openable from the inside, 
a rule that would have 
made it impossible, as 
once happened, for a fire 
inspector to find a child 
locked in the closet of a 
vacant classroom. The 
door had swung shut 
when she entered, A one- 
story school is safer than 
a school of several stories, 
but an Oklahoma school 
in which 38 were burned 
to death was a one- story 
structure. Its doors 
opened inward. 

It was a good thing that 
a fire inspector insisted on 
checking every detail of one school that 
seemed perfectly safe. On the third floor 
he found a door leading to a fire escape 
was locked. The passageway behind the 
door was used as a storeroom. The win- 
dow to the lire escape itself was locked and 
nailed down, to prevent entrance of thieves. 
Today the lock has been removed from the 

PaniE bar on exit won/t w&rk, and the deer k nailed 
S-hut. Art h&ur'i wtirlc makes the dfcar safe again 
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do err, the passageway is 
clear, and the window is 
locked against outsiders 
but anyone inside can 
break out in case of need. 
Inspectors see that Tire 
hose is racked properly, 
that fire extinguishers arc 
freshly filled and uncor- 
ruded, and that all doors 
swing outward easily and 
that their panic bars ac- 
tually operate. Exit lights 
should always be burn- 
ing. Spark arresters on 
incinerators should be re- 
placed before they bum 
out. Fire drills should be 
held frequently. 

Some schools have stu- 
dent fire brigades whose 
members open classroom 
doors when the alarm 
rings, check each closet, 
and shut the room doors 
after the rest of the stu- 
dents have left. Occa- 
sionally a blocked-exit 
drill is held to train stu- 
dents to keep their heads 
in case an exit is blocked 
by fire or barricade. 
Leaders of the column, 
reaching such a blocked 
exit, raise their arms 
overhead to signal thoso 
behind. The students are 
trained, in such a case, to 
do an about-face and 
march to another exit, in- 
stead of crushing for- 
ward. Fire drills should 
be conducted at a walk to 
prevent tripping, and 
handrails should be in- 
stalled on all stairs* 
Keeping children safe 
at school is one part of fire 
prevention work; another 
important part is teaching 
them safe habits they can 
use in their daily lives. 
Areas such as Kansas 
City and West Virginia 
have found that such ed- 
ucation reduces the per 
capita fire loss as much as 
75 percent. 




t 

Ficemp^mngitifln uses 
nn EXlinguishnr *rt a 

sturiorWs hot ihvi has 
' 'ace i doutn I i y ! ' < a u g h 1 
tir* in a desmonsli-iatiofi 

Tosting the panic bur on 
every door every day is 
port of ibis sekoal jan- — * 
har's routine-. It shau-id 
be so in overy sckol 

Passageways of proper 
Ufidth, goide fence sep- 
□ rating opposing IraFFie 

n nd handrail 1=5 on Stair* 

tnoli? I hi* ichon-l safe 

i 



AUGUST, 1942 



95 





Combat Pack Lightens Load 
On U* S* Marine’s Back 



Pock carried high *n take$ lood off hack 
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To take the heavy load off the back of 
the U. 8. marine, a new method of pack 
suspension has been adopted, replacing the 
World War I "heavy marching order” and 
combat pack, Tho now pack rides high on 
the shoulders where it causes less fatigue 
to the back. Included in the pack are two 
canvas sacks, one replacing the haversack 
and the other having space for extra 
clothes and other articles. 



Steam From Bread Harnessed 
To Make Alcohol for Fuel 

Strange souses of substitute motor fuels 
for civilian use in blockaded Europe are 
revealed in recent studies made by Dr . 
Gustav Egloff and P, E Van Arsdnll of the 
^tThlverlal Oil Prod ucts C ompany, C hicago. ,, 
A" baker in Sweden is fueling 30 trucks 
with alcohol condensed from the steam of 
b a king bread. In France and Spain grape 
alcohol is used as a substitute for gasoline. 
Gas from garbage disposal plants, peat 



from the bogs of Holland and even wooden 
paving blocks ripped from Paris streets are 
helping to keep the ears of civilians rolling 
during Lhe war. These substitutes release 
vital quantities of liquid fuels for military 
use. Dr. EglofT estimates that development 
of synthetic fuels has made some 122,700,- 
000 barrels of fuel available to the Axis 
powers, while the Russian campaign has 
been costing Germany about 21,500,000 
barrels of oil per month. Substitute fuels 
iti the form of compressed gases, liquids 
(alcohol, turpentine, benzol and shale oil) 
and solids (peat, coal and wood) are used 
almost exclusively for civilian transport. 
The result has been the appearance of 
wood-burning and coal- burning automo- 
biles, gas stations dealing in wood chips, 
tanks of compressed gas and other substi- 
tutes, At the end of 1941 it was estimated 
that civilians m Europe were operating 
107 r 225 compressed gas vehicles and 373,143 
producer gas cars. 



Home Kit Prints Cloth Patterns 
In S^mfast, Washable Colors 

Plain, inexpensive fabrics can be trans- 
formed at home into attractively decorated 
tea towels, curtains a aid bedspreads by ap- 
plying color with a kit that requires no 
experience. The user prepares his own 
stencils with the cutter, stencil paper and 
assorted patterns contained in the kit, 
which also includes special liquid textile 
coloring and suitable brushes. Colors are 
washable and s unfast, and easy to apply- 




Kit hcldt oil mAlinfll needed for prirtlirt^ on doth 
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By W. B. Ford 



r I tHIS game will provide many hours? of fun and cntcrtain- 
* mctit for adults as well as children. It consists of a tin 
pan having five electromagnets concealed under a false 
brass or other non-magnetic metal bottom, the upper part 
of the pan being filled with water on which miniature ships 
float. Pushbuttons control the magnets which, when ener- 
gized, attract iron keels on the boats and pull them under 
the water. The winner of the game is the one who sinks 
the greatest number of his opponent’s ships within a given 
time, or who first reaches a predetermined number of sink- 
ings. As you will notice in the wiring diagram, each magnet 
is wired to two pushbuttons so that either player can con- 
trol it, but a player can. forestall a sinking if he anticipates 
what his opponent will do and is quick enough to press the 
pushbutton on his side. This action breaks the circuit so 
that the magnet cannot be energized, For example, if one 
player starts to sink a ship, the opponent can bring the ship 
back to the surface again. To score, a player must make the 



Table game in which toy warships are “sunk” with concealed 
electromagnets. The players must be alert and act quickly 
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ship actually touch the bottom of the pan. 

Forms for the electromagnets consist of 
% by 1%-in. iron rods, with H4-m. fiber 
washers placed over the ends. One end of 
each iron core should be drilled and tapped 
to provide mounting threads. Each form is 
wound with 80 ft. of No. 24 d.e,c, magnet 
wire, passing the ends of the coil through 
Vk-in. holes in the fiber washer nearest the 
threaded end of the core. All coils are 
wound in the same direction so that like 
poles are at the top r The magnets are 
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spaced evenly around the bottom 
of ihe pan, one being pieced in the 
center. As all of the coils have a 
common lend, one wire from each 
coil may be soldered directly to 
the inside of the pan. The remain- 
ing five leads should be brought 
through a hole in the bottom of the 
pan, using a rubber grommet as 
an insulator. Two 1-in. machine 
screws soldered to the bottom of 
the pan secure it to a baseboard. 
The false bottom is soldered to the 
side of the pan, directly over the 
magnets. There are ten pushbut^ 
tons; each consists of a strip of 
spring brass fitted with a wooden 
knob at one end* the other end be- 
ing screwed to the mounting board 
and wired to one side of the cur- 
rent source. Stationary contacts 
are placed above and below the 
spring strip* which remains against 
the upper one except when the 
button is depressed to touch the 
lower one. The contacts are con- 
nected to the magnets as indicated 
in the wiring diagram. A wood 
housing is made for the pan and is 
mounted on the baseboards Ter- 
minal screws are mounted on the 
baseboard, and the unit is wired- 
as shown. 

The miniature warships are 
formed from pieces of %-in. wood 
dowel, with pieces of smaller dow- 
el, or matches, for the funnels. The 
keels are made from pieces of 
sheet iron, which are sharpened 
with a file and driven into the 
wood hulls. The ships should be 
just buoyant enough to keep afloat 
when the magnets are not ener- 
gized. The keels should be made 
larger than necessary, then the 
ship should be placed in a vessel 
filled with water. By trimming the keel 
with tinsnips, the correct buoyancy can be 
determined easily. The game may be op- 
erated with dry cells, storage battery* or a 
low- voltage transformer, 

C “Philippine mahogany" has about the 
same relation to genuine mahogany as 
Hudson seal (dyed muskrat) has to genu- 
ine sealskin. ^Philippine mahogany” comes 
from trees thaL are as unrelated to genuine 
mahogany trees as oak or maple. 
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Towels Cannot Slip From This Bathroom Rack 



Hung on a kitchen or 
bathroom wall, this deco- 
rative rack keeps towels 
and wash cloths separat- 
ed when hung up to dry. 
Spring-type clothespins 
glued and bradded to a 
scrolled backboard and 
covered with wood disks 
grip the towels or cloths. 
After Jigsaw Lng the back- 
board to shape, take the 
pins apart and glue one 
leg of each to the board. 
Attach a disk to the other 
leg of each pin T counter- 
sinking the brad heads 
and puttying the holes, 
then reassemble the pins 
and paint the rack. 



All-Weather Tennis Net of Wire Need Not Be Removed 



Used at the State Teachers Col- 
lege qf Wayne T Nebr, T in conjunc- 
tion with their new concrete 
courts, these metal nets can re- 
main up indefinitely. The nets are 
made of chicken wire, which is 
fastened to two horizontal sup- 
porting wires by means of riveted 
sheet-metal clips. Metal strips in 
the center and at each end of the 
net tend to keep the wire stretched 
vertically. Tightening of the net 
is accomplished in the conven- 
tional manner. 

— John A. Moore, Wayne, Nebr. 



Tracing Faint Blueprints 

"Where it is necessary to make 
rough drawings in the field or on 
the job that have to be traced over 
old blueprints that are often faint, 
I have found that sheets of clear 
Cellophane are highly suitable for 
the overlay. Draw on the Cello- 
phane with a grease pencil of the 
type used for marking china and 
glassware, A sketch or drawing 
made this way may be water- 
proofed by spraying with an 
ether-collodion mixture. 

— A. M. Chester, Seattle, Wash, 
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S, When frying meet or other food or top of a stove 
ond you do n ' I wear I to put cr tight-fitting co ver over 
it r hoi gr«o¥o con be prevented from pepping out by 
indorsing on ordinary colander and placing tH is over 
the pan. The colander should be juil large enough 
so that the top of it slip* over the outside edge of 
the pan, 6, If you hove a number of milk batllei to 
sterilise, the task can be accomplished quickly by 
pJoeing a small teakettle full of boiling water \n o 
baking pun On <J ihen Selling these over ihe Flame of 
a gas stove. As I tie battles ore slipped over the tea- 
kettle spout stflam will enter them and flow down 
into the pon altar condensing 



totUUM 

CUP 



1. Dresses and slips with shoulder slrops often slip 

off e curved wooden hanger, bul you can overcome 
this Irouble easily by attaching an extra hanger In 
an inverted position, using rubber hoods around the 
ends to hold them together, %, When doing light 
laundering or when washing photo prints in a lava- 
tory, a slow drain of Ihe water is provided quickly 
by snapping a rubber band around the stopper as 
shown. Attaching an ordinary vacuum cup to a sink 
er balhlub stopper also makes il possible to Suspend 
the stopper at any convenient place an the porcelain 
surface, eliminating the nuisance of having il fall 
into the draining water or misplacing it 



3. Next time you find it difficult Ip turn the wire 
opener on a «*n of sordines, try slipping « screw- 
driver or similar tool through the looped end of the 
opener so I hat It can be used as a lever,, which makes 
it possible to turn the apener with little ptfafl. 4. to 
avoid having a bar of laundry soap slip or fall off 
the washboard when lifting or moving it about, sim- 
ply fasten Ihe comb guard from a discarded safely 
rotor onto the board In the pat i lien shown. A cou« 
pie of screws will keep the guard in place, and by 
pressing the soap against it, ihe bar will be held 
securely, especially when il has been softened from 
being In worm water 
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7. Drying the hook of a screen- door spring through 
a small sponge-rubber disk provides on effective 
means of covering the hook end io that it will nol 
catch on clothes and tear them. Although Ihe hook 
end extendi into the rubber, the spring ear* he re- 
moved or replaced again easily by Compressing the 
rubber at the point where the hook is embedded. 

Time required to put vp or take down a clothes- 
line is reduced to a minimum when screw eyes are 
driven into th* polet and harness maps are tied an 
both ends of the line. A tiniibr map attached per- 
manently to the tap of the clothesline prop is also 
uiefvl oi it eliminates danger of the line slipping off 



9. The rubber gasket araund a refrigerator door will 
last much longer if it is coated with talcum powder 
at least two or three times a year. Such treatment 
has been found effective even gft*r a gasket has be- 
come sticky. 10. Requiring only a few minutes tg 
make, this safe and tan Yemeni kilchen- knif* rack fits 
on- a cupboard door. It consifH of □ Ik- in. piece af 
wood onto which are fitted small cleats that serve Os 
pqrtpllons between the knives. After staining or point- 
ing the rock to match th* cupboard, it is attached to 
the door with a brass screw af each end- If desired, 
Ihe ouler panel can be made wide enough to cover 
the entire length of the knife blades 




II. You won't have fa worry ohayl flaw?r puts mar- 
ring window sills if o discarded fruits jar rubber is 
slipped undue uaeh pot r Protectors of this type also 
provide excellent nonslip bases that keep the pals 
from being pushed off the xill easily. 17 . A good 
Way to hold window scree n-l in place it to drive two 
nails or steal pint in the lop af the screen frame 
about 6 in. from each end. Then mark the positions 
of these pint an ihe window frame and drill two 
holes slightly larger than the pins at these points. 
To install the screen, all you need ta da is slip the 
tap of if in place and lock the bottom pari of the 
frame with an ordinary hook and screw eye 
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Basket Prevents Soiling the Flag 
When Raising or Lowering It 




One school janitor uses a market basket 
to keep the flag from becoming soiled by 
coming in contact with the ground. When 
the flag is lowered each evening it Is fold- 
ed into the basket, which makes it easy to 
store at night. When raising the flag in the 
morning, it is attached to the ropes and 
pulled out of the basket. 



Light Outside of Screened Porch 
Helps Keep Bugs From Entering 

If tiny bugs cojtie through the screens 
of your porch + try mounting a light puUide 
above the windows, as indicated. It is. the 
light that attracts the bugs, of course, and 



\ 




if it is outside they will have loss tendency 
to try to reach the light inside the porch. 

—Mae Foster Jay, Springfield, 111. 



Ordinary Desk Ruler Improved 
With Stop Fitted on End 





Measuring the 
length of articles 
quickly with an 
ordinary desk rul- 
dne 
ble 
accu^ 

racy if the ruler is 
provided with a 
slop in the form of 
a small angle bracket The bracket is at- 
tached to one end of the ruler with a small 
screw or it can bo held in place by a liberal 
application of household cement. 



Jigsaw Blades Selected Quickly 
From Holder Under Bench 




To keep jigsaw 
blades handy and 
exposed for in- 
stant selection, cut 
a notch in a nar- 
row board and 
pivot this with a 
small bolt or screw 



under your workbench. The notch should 
bo slightly less in width than the length of 
the saw blades so they will wedge in place 
and at the same time bow up slightly in the 
center, making them easy to grasp. If de- 
sired, a knob may be added on the under- 
side of board to make it easier to pull out. 



Fishhook Kept From Snagging 
By Use of Small Cork 

Placed on a fish- 
ing line between 
the sinker and 
hook, a small cork 
will keep the bait 
off the bottom of a 
lake or river and 
prevent it from 
snagging. The cork should be large enough 
to float the baited hook, but too small io 
lift the sinker. A cork of the proper size 
used in this manner will not interfere 
greatly with ordinary casting. 
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£3ale yuivz WASTE PAPER! 



DOWEL 



B ANCLE 
BRACKET 
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i 



If you are saving waste paper, this inex- 
pensive baler will enable you to compress 
it lor easy handling and to take little stor- 
age space while waiting for the collector. 
Made from stock lumber, all sides of the 
baler are reinforced, and one side is held 
by staples and hasps so that it is easily 
taken off for removal of the paper bale. 
The plunger should have at least a J A in, 
clearance all around. Holes are drilled 
through opposite sides of the baler for the 
insertion of dowels, which hold the plunger 
in the compressed position while tying the 
baling cord in place. 
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Rcpl or Cord ii laid ocron baler 
bottom before starring and then 
later brought up the sides and oner 
the eampreiud paper, pasting It 
between dea n under the plunger 
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Combination Date-Stamp Holder 
And Ink Pad 




If your work requires frequent use of an 
adjustable date stamp, you will find this 
combination holder and ink pad a time 
saver. It consists of a block of hardwood 
slotted in the center to take the stamp, the 
bottom of the slot being fitted with a piece 
of sponge rubber which serves as an ink 
pad. With this arrangement, the stamp is 
always ready for use when it is lifted from 
the holder. — Paul H, Smith, Norfolk, Mass. 



Hose Trough for Tailor's Thread 
Keeps It From. Tangling 

To keep his spools of thread handy and 
at the same time prevent them from rolling 
or tangling, one tailor made a trough from 
a hall- section of rubber hose and tacked 
this on a wall The hose was silt at inter* 




vak along the outer edge and the thread 
ends drawn through these so they would 
hang free for easy selection. Friction of 
the rubber permits the thread to be un- 
wound without tangling. 



Removable Rudder on Outboard 
Steers Boat When Trolling 






The difficulty of 
steering an out- 
board motorboat 
at slow speeds for 
trolling was over* 
come by one fish- 
erman who fitted 
the motor with a 
removable rudder. 

This was made of 
sheet metal and 
clamped to the 
motor as shown, 

The sheet metal 
should be hcavy^ 
and the exact method of clamping will be 
determined by your particular motor. 



Improving Drafting Triangle 

By scribing two 
or three lines at 
different angles OH 
a transparent tri- 
angle, you can in- 
stantly place it in 
a position to draw 
lines at various 
angles. First,, 
scribe a line at 
right angles to the 
long side. Now* when you want to draw a 
line at an angle of 45 degrees from one al- 
ready drawn, place the triangle on the 
work so that the scribed line is directly 
above the one on the work. Other lines can 
be scribed at different angles. 



Making Cut Flowers Last 

When cut flowers are brought into the 
house, an inch or more of the lower ends 
of their stalks should be cut off while hold- 
ing them under the surface o£ the water 
in the bowl or vase. This removes the por- 
tions of the stalks into which air bubbles 
entered when the flowers were cut. With 
the removal o! these air bubbles* the up- 
ward movement of water is resumed. 




104 



POPULAR MECHANICS 






Rotary Lawn Mower Driven by Electric Motor 



WO00 BLOCK 



OF 

AUIG SFfTlNG 



Long or short grass, tough weeds or short 
tree shoots— it makes no difference with 
this unusual lawn mower because it will 
cut all of these. A V^-hp. motor rotates a 
cutting blade horizontally directly under- 
neath the circular base, which also serves 
as a guard for the blade. The motor can be 
removed in a minute or two and used for 
other work. A glance at the upper left- 
hand detail will show how the cutting blade 
is made from a straight length of old auto 
spring and how it is attached to the thread- 
ed end of the motor shaft, a nut being 
placed on each side. It is necessary that 
the blade be well balanced to avoid vibra- 
tion. The base of the mower is sawed from 
waterproof plywood, and the wheels are 
cut from hardwood. The lower detail shows 
the framing on top of the base to support 
the handles and motor. Be sure that the 
latter is of the type (hat can be mounted in 
a vertical position. Some motors should 
not be operated in this position unless they 
are fitted with thrust bearings. Notice that 
the motor mounting consists merely of two 



54'HiP. MOTOR 



SHAFI 

THREADED 



W * 15!*" 
PLYWOOD DISK 



vertical cleats slotted to take the motor 
base, making the motor removable by lift- 
ing it up. — W. E. Burnell, Sarasota, Fla, 



r k a* 
WOODEN 



Looped Wire and Awl Cut Hole in Plastered Wall for Electric Outlet 




Finding it necessary to cut a round hole in a plastered wall for 
the installation of an electric outlet box and not having special 
tools at hand for the purpose, I accomplished the job with a nail, 
loop of wire and a sharp brad awL After driving the nail into the 
center of the opening desired, I hooked the loop of wire over it 
and inserted the awl in the opposite end. By rotating the awl 
with the looped wire as a radius, the hole was cut in a short 
time Ck E. Hendrickson, Argyle* Wis. 
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FLIGHT path 



CENTER POST 



16 LAPS EQUAL 
ONE MILE 



WIRE FORM KEEPS GROUND 
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By Ronnie Albert 

li /'CONTACT' 11 you m y, and you’re ofT with 
a burst of speed! Easing back on the 
stick you begin to climb higher and higher. 
At 25 ft. you level off at a mile-a-minute 
clip. Although you’re not actually in the 
cockpit, control- line Hying gives you the 
thrill of piloting your own plane in much 
the same way us a real ship, except re- 
motely. This comparatively new and real- 
istic way of flying model gas planes con- 
sists of operating the elevators from 
ground by means of wire cables as 
the plane flies overhead in a circle. 
Because the pilot has control over his 
model at all times, control-] ine flying 
offers more than free flying. “Dog- 
fighting,” “dive bombing/ 3 speed 
dashes, endurance runs and balloon 
bursting arc a few of the many ex- 
citing and practical stunts to tax the 
pilot's skill. Other advantages are 
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Fig. 10— Htrfr h. hew ycu t&ntrel the 
plant directly by hand. Wilh the 
alfaehed le a wo(t4«h han- 
pth mqnipvlgtion of lh« wrisl 
will moke ihe phtie dlmb r d\v? r 
hedge http and oV*a l««p F It h ad- 
v i-icrb 1 1 ; to practics Hiii method firs I 



CABtE 



that less space is required to fly models, 
and long-distance chasing of models to re- 
trieve them is avoided. There arc two ac- 
cepted methods of control- line flying; with 
one yon control the flight of the plane by 
holding the guide wires in your hand as in 
Fig, 10, and regulating the elevators up or 
down by movement of the wrist. With the 
other method, the plane is maneuvered 
around a center post by a control stick 
which is located outside the flight circle as 
shown in Fig, 6. Although outside-the- 
circle flying is much more thrilling and 
realistic than the hand method, it is prac- 
tical only when there is little or no wind 
because the wind tosses the plane and 
slackens the control lines. This trouble is 
avoided in flying by the hand method as 
the operator can take up such slack by 
moving his position. However, outside- 
the-circle flying eliminates the chance of 
becoming dizzy during prolonged flights. 
Adapting a model for control- line flying 
in most cases requires simple alterations. 
Essentially, it requires installing a control 
plate in the fuselage at the plane’s center 
of gravity through which connecting cables 
transmit movement to the elevators. In*- 
stallation varies somewhat with the type 
of plane to be converted. In the case of a 
low- wing monoplane^ it will be necessary 
to provide tubular guides in the wing spars 
through which the control cables can 
emerge on the underside of the wing, in 
line with a ^reader which is mounted to 
the wing as in Fig. 5. Here a sheet-metal 



spreader like the one shown in Fig. 3 will 
do to keep the cables running parallel, but 
where a high -wing monoplane is to be 
used, the cables, which simply enter the 
side of the fuselage at its center of gravity, 
are kept parallel along the underside of the 
wing by the type of spreader shown in Fig. 
4. The cable eyes of the spreader must be 
in line with the plane’s center of gravity. 
To locate the center of gravity, first find 
the horizontal balancing point and make a 
mark on each side of the fuselage. Then, 
with a plumb bob or iveight attached to a 
cord to extend past the nose of the ship, 
suspend the plane by the tail with the cord. 
The point where the cord intersects the 
balancing mark Is the center of gravity. 
With most models it will be necessary to 
alter the tail surface to make the elevators 
movable. Elevator area should be from 7 
to 12 percent of the total horizontal area 
of the tail. As the elevators w ill be rather 
stnallr it is best to carve them to conform 
with the stabilizer airflow from stiff sheet 
balsa. Fig. 1 shows how they are hinged 
to the stabilizer. See that they move free- 
ly but not to the point where they flutter? 
The contr ol plate, Fig. 2, diverts the side- 
ward pull of the cables to an up-and-down 
movement by a connecting link of tubing 
or stiff wire. This link must be fitted with 
care so that sensitive movement will be 
had without backlash. In coupling It to the 
plate, make sure that the elevators are in a 
neutral position, that is, perfectly horizon- 
tal when the control-plate arm is at exact 
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right angles to the centerline of the fuse- 
lage. Thus a pull on the front cable will 
cause the elevators to move upward, while 
a pull on the rear cable reverses the action. 
To limit the movement of the elevators* 
wood screws are used in the plate base as 
stops. Rubber bands, under slight tension, 
serve as an “automatic pilot” so to speak, 
in that they keep the plate in a neutral po- 
sition and the plane on an even keel in case 
the pilot loses control momentarily. Fig, 7 
details the center post and control stick, 
and how movement of the latter is relayed 
to the plane. The revolving head of the 
post to which the front contr ol cable is at- 
tached, is detailed in Pig. 9. To keep the 
cable which enters the top of the post from 
twisting, the line is cut and coupled with 
a thrust ball bearing in the manner shown 
in Fig. 8, 

Now to test- fly your model. It is best to 
set the stop screws in the plate base so that 
elevator movement will equal approxi- 
mately the amount specified above Fig, 7. 
To make certain that the lines will be taut 
and elevator movement sensitive, adjust 
the rudder so that the engine tends to pull 
outward in a clockwise or counter-clock- 
wise course. When the breeze begins to 
toss the plane about, causing the control 
lines to slacken, switch to the hand method. 
Care of the control cables is important. 
When they are not in use T keep them 
wound on an 8 -in. spool, and when dying, 
make certain that spectators do not be- 
come too curious and tangle your lines- 
The size of piano wire specified for the con- 
trol lines is sufficiently strong to fly planes 
which weigh not over 3 lbs. With 52^ -ft, 
lines from plane to center post, sixteen laps 
will constitute one mile. 



Shingling Hatchet Held, on Roof 
By Piece of Garden Hose 

After making 
several trips down 
a ladder to recover 
his hatchet while 
shingling a house, 
one carpenter 
prevented it from 
sliding off the roof 
by splitting a short 
piece of garden hose and tacking this to 
the h andle . A piece of fluted hose was used, 
as the sharp edges of this type tend to pro- 
vide more friction on the shingles. 




One Sash Weight Does the Work 
Of Two on Double Window 




One sash weight will do the work of two 
in double windows where the sash are 
opposite one another. The weight is sus- 
pended between the two casing pulleys as 
shown. This permits narrower mullion 
casings than would be possible when a 
weight is used for each window. The 
weight, of course, should be just twice as 
heavy as the ordinary single one. 



Hole Drilled Near End of Blade 
Improves Combination Square 

To improve his combination square when 
used as a marking gauge* one craftsman 
drilled a Idw-in, hole near the end of the 
blade to accommodate a pencil point or 
scratch awl, depending upon the work at 
hand. In this way* there is no chance of 
the point slipping while the tool is being 
moved along the edge of the work. 
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Trotline Reel Rotates in Socket 
On Side of Rowboat 




To simplify the setting and taking up of 
long trotlines, one fisherman made a reel 
qf the type shown for each one of them. 
Only a few minutes were required to as- 
semble the reels as they are simply blocks 
of wood, notched at both ends and fitted 
with a bolt and knob. In use, the reel is 
slipped in a socket in the side of the boat 
where it can be operated easily with one 
hand while the other guides the line. 



Plants Protected Against Worms 
By Use of Moth Balls 

Destruction of 
newly transplant- 
ed seedlings by 
cutworms* is pre- 
vented by one 
gardener who 
buries a moth ball 
alongside each 
plant as he sets it out. The bail will not in- 
jure the plant, but keeps the worms away. 





Auto Casing Serves as Yard Pen 
And Shelter for Baby Chicks 

A large, discard- 
ed auto casing 
makes an ideal 
yard pen for baby 
chicks, also pro- 
viding protection 
from hot sun 1 wind 



and light showers. All you need to do is 
cut several props to spread the casing and 
then nail through the beading to hold them 
in place so that the pen can be moved to 
new feeding grounds merely by sliding it. 
If the chicks grow large enough to jump 
or fly out of ihe pen before another en- 
closure is prepared for them* the easing 
can be covered with a screen. 



Line to Measure Depth of Lake 
Made From Cord and Sinkers 

By attaching 
split-shot sinkers 
on a cord and 
spacing them ev- 
ery 12 In.* one 
sportsman had a 
good line for 
measuring the 
depth of the water 
wherever he was 
fishing. If you 
have a set of metal 
stamps, each shot 
can be marked to 
show the depth at 
a glance. 




Birds Kept Off Golf Course Seats 
With Wire Perches 





Troubled by 
birds perching on 
the backs of seats 
on a golf course 
and soiling them* 
one workman fit- 
ted each seat with 
a wire p 
which projecitu; 
or 3 in, beyond and 
a little above the 
seat back. In this 
position, the birds 
alighted on the wire in preference to the 
seat hack with the result that the seats 



were kept clean, 

— Albert May hew* Pasadena, Calif. 



CASH FOR YOUR IDEAS 

We pay cash for ideas ihowing simpler and bet- 
ter ways to do daily ia&ks r iharleuli in shop work F 
darkroom aids-, household hint*, auta kinks, pK, 
Send □ goad photo or sketch ond a concise but full 
explanation of your idea ta the Hametrcifl Editor, 
Popular Mechanic*, 300 East Ontario Sf. x Chicago. 
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Amusing Ducks "Fly” Around Pole in the Garden 
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These flying ducks are sure to add an 
amusing touch to your garden or backyard 
as they are colorfully painted and rotate 
around a pole in the breeze, raising and 
lowering their wings In a realistic manner 
as they go around. After jigsawing the 
wings and bodies from waterproof plywood 
or other softwood, and shaping them as in- 
dicated, they are assembled and mounted 
on crossarms pivoted on a pole. Before at- 
taching the ducks permanently, however, 
the wings should be fitted with brass bush- 
ings and balanced by hammering a piece of 
lead in a hole drilled in the front end of 
each wing. In this way, small portions of 
the lead can be removed with a drill until 
the wings are balanced so they will be 



raised easily by a slight breeze. Note that 
each duck’s back is shaped to permit the 
wings to drop down and rest on the tip of 
the tail when in a horizontal position. 



Tulip Bed Does Double Duty 

Instead of th*> usual practice of leaving 
tulip and other spring bulbs in the beds 
until the foliage has died, dig and heel 
them in at another place in the garden 
where they will be inconspicuous. After 
the leaves have become dry, which is es- 
sential for blooming the following season, 
the bulbs may bo dug again and stored in 
a dry place until fall In this way, you can 
use the bed for summer flowers. 
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Paint Sprayed Through a Screen 
Gives Stipple Eflect 




The next time you are spraying some 
work and want to produce an unusual ef- 
fect try directing the spray through a piece 
of screen wire. You will find that the paint 
appears to be stippled, the fineness of 
which depends on the mesh of the wire. 



Fishhook Carried on Hat Band 
By Bobby-Pin Clip 

Extra hooks are 
kept handy by one 
fisherman who 
sticks them in a 
cork and clips it to 
his hat band. The 
clip is a bobby pin 
with one prong 
bent and inserted 
through the cork, 
leaving the other 
one to serve as a 
clip over the band. 




Old Auto Valves Used as Pegs 
For Child’s Play Tent 

Instead of vising 
ordinary stakes to 
put up your child’s 
play tent T why not 
substitute old auto 
valves which can 
be driven flush 
with the top of the 
ground? Besides reducing the possibility 
of accidents caused by small children 
stumbling over protruding slakes, these 




pegs will last indefinitely. Tent ropes are 
prevented from coming in direct contact 
with the ground by slipping rubber disks 
over the valve stems as shown. 



Small Cork Glued on T-Square 
Holds Extra Thumbtacks 

One draftsman 
keeps extra 
thumbtacks in a 
small piece of cork 
glued on the heel 
of his T-square as 
shown in the pho- 
to. A suitable cork 
for this purpose 
can be sliced from 
the top of a large 
bottle stopper 
with a sharp knife 
or a razor blade. 



Trowel Converted to Nail Scoop 

r To prevent 
scratched fingers 
.when filling , or- 
ders for small 
quantities of nails, 
'.one hardware- 
store owner uses a 
scoop made by 
soldering sheet- 
metal sides on an ordinary trowel The 
pointed end of this scoop can be pushed 
in the nails easily. 







Handle for Bail-less Paint Can 
Also Holds the Brush 



Bent to form a 
handle and slotted 
in the center to 
suspend a brush, 
Lmple unit is 
for carrying 
cans not fit- 
ted with bails, Ex- 
tra pieces sol- 
dered tp the ends 
slip over the edge 
of the can. 



([A lock washer around the shank of a key + 
and beneath the keyhole escutcheon will 
prevent removal of the key by children. 
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Midget Sidecar for Junior’s Sidewalk Bicycle 




Here’s a simple bicycle sidecar that is 
bolted to the bicycle at three points and 
can be attached or detached in a few mo- 
ments, Besides carrying a passenger, the 
Sidecar is handy on a newspaper route nr 
for delivery of packages. The simple frame 
is made of 3 ,i-in. conduit, bent and welded 
together, while the body is assembled by 
screwing a piece of sheet metal onto- dupli- 
cate wood sides. Two wood cleats screwed 
to the underside of the bottom give rigidity 




and at the same time provide good solid 
surfaces for attaching the body to the frame 
with conduit straps screwed in place. 



Live-Bait Container Is Aerated by Vacuum of Car Motor 



Fishermen who have to transport live 
bait over long distances will find this meth- 
od of aerating the container highly satis- 
factoiy. The container consists of a glass 
jar with a sealed screw-top lid in which 
are soldered two copper tubes, one to reach 





almost to the bottom of the container and 
the other just long enough to pass through 
the lid. A length of rubber tubing connects 
the short copper tube to the windshield- 
wiper line. This is done by means of a tee 
as shown in the circular detail. A second 
rubber tube is slipped over the long copper 
tube and hangs outside of one of the car 
windows. In use, the vacuum from the 
motor creates a vacuum inside the glass 
jar, which in turn pulls air in through the 
long tube, and the air escaping from the 
bottom of the tube bubbles up through the 
water and aerates it. Then it passes out 
through the short tube and into the car 
motor intake. A spring clothespin on the 
windshield-wiper line serves as a shut oil. 



Clf you will cover the corners of your wire 
bed springs with adhesive tape, the sheets 
will not catch on the corners and fear. 
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Simple HOUSEHOLD REFAIRS 





A S MANY ordinary household items and 
appliances are becoming more diffi- 
cult to get and may possibly be off the 
market entirely* everybody should know 

how to make their present equipment last 
longer by proper care and repair. Simple 
repairs often, double or triple the life of 
even such things as can openers and food 
graters. In the case of a can opener, a few 
strokes of a file across the cutting blade 
will restore its usefulness. On types hav- 
ing a toothed friction wheel as in Fig. 5, 
you may find that the wheel does not grip 
a can as well ns formerly, A few hammer 
taps will tighten the rivet that holds the 
wheel. A dulled food grater can be sharp- 
ened with a file as in Fig, 2, For grater 
surfaces that consist of raised projections 
partially punched in the metal, merely in- 



sert the point of an ice pick through 
each cutter from the back* Fig, 1, 
Another repair problem frequently 
encountered is that of chipped porcelain 
enamel on parts of a stove, refrigerator 
or sink, Fig, 7. Usually the chipping af- 
fects only the appearance* which can be 
restored with a white lacquer made by 
mixing finely ground zinc white and clear 
fingernail polish. Apply to the chipped 
places carefully. Ordinary crack filler is 



If same of yduff krlchcn Cutlery ha S pbftk 
handle i and one has became br&ktft r you 
can cast one that will deftly resemble tho 
original kf Uimg <o1&f£d ciaek filler A 
hardened onct shrunken bdlhiyb drain 
tTap per can be sanded down to Iivb 

rubber and then tiled □! a stopper for the 

lavatory drain, which il ft mb I Id r 
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The umigMIy cpptcu-cirttc ef u nidtd per* 
t«loin-enemaled surface can be improved 
by Fillmg The nick-s and chipped pWei with 
a ntixIurB ea nfti sting af zint white and 
cleor fingernail paliih. Uh of lype -cleaner 
on typewriter pinions and ether articles of 
■si mi far composition help* make them fast 



highly satisfactory for repairing plastic 
articles. If you have a cutlery set with 
plastic handles* for instance* and one of 
the handles has been broken, you can 
mold a substitute one from colored 
crack filler. Mix the powder with water 
and add ordinary water color if that is 
required. Roll tip a Waxed paper lube 
for the mold, fill it with the material and 
insert the knife as in Fig. 3. "When the 
mixture has hardened, polish it well and 
give it a coat of furniture wax. Also, crack 



filler is excellent for filling small holes 
gouged in linoleum, Fig. 6, as it can be col- 
ored fur an exact match. Articles made of 
rubber need to be considered too. Al- 
though rubber will deteriorate with age, 
proper care will slow this action. Keep 
rubber articles clean and out of the air as 
much as possible. Abo, there ore prepara- 
tions that will help preserve rubber, such 
as cleaning fluids used on typewriter plat- 
ens, Fig. 8. When a rubber bathtub stop- 
per becomes shrunken from age, sand 
down the ed^es, xvhieh will expose a new, 
live surface, Fig. 4 7 after which the stopper 
can often be used in a lavatory drain, which 
is smaller. Use coarse sandpaper at first t 
finishing with a finer grade. 
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Sand Pocket on Large Umbrella 
Anchors It While at Beach 




Large beach umbrellas can be prevented 
from being rolled away by the wind if a 
cloth pocket is stitched to one side between 
two of the metal ribs as shown. When at 
the beach* this is filled with sand to anchor 
the umbrella against light winds so that it 
will not roll away when left unattended. 
The end of the handle is rammed in the 
sand to keep the umbrella from tipping. 



Fishing Poles Held on Car Top 
With Plumbers* Force Cups 

Here's a simple way to carry your long 
fishing poles on top of a car safely without 
marring the finish. Just obtain a couple of 
plumbers' force cups* cut off part of the 
handles and fit metal dips on them as 
shown. These can be cut and bent from a 
discarded clock spring or piece of spring 
steel. In use r you merely press the cups on 
the car top, slip the poles in place and then 
tie the pole ends to the radiator ornament 




LIB 



and rear bumper, which prevents them 
from whipping or sliding in the clips. 

— A. H. Way choiT, Pho-enix T Ariz, 



Piece of Garden Hose on Pole 
Keeps Hooks From Tangling 

You won’t be 
troubled with 
fishhooks tangling 
when carrying 
several long cane 
poles on the car if 
a section of garden 
hose is slipped 
over each pole to 
hold the hooks. 

The sections of 
hose are cut so 
they can be opened and slipped over the 
poles, then adjusted to keep the lines taut 
when the hooks are stuck in them. 

Croquet Arch Made Easy to See 
By Painted Clothespin 

To mark the po- 
sitions of croquet 
arches plainly for 
the convenience of 
players* and to 
help prevent any- 
one from falling 
over them when a 
game is not in 
progress, paint a 
number of spring- 
type clothespins a bright color and clip 
them to the top of the arches. An orange 
colored paint is most suitable as this color 
is more noticeable to the average person. 



Buried Wheel Serves as Base 
For Sraall Flagpole 

Instead of pour- 
ing a concrete 
base to anchor a 
small flagpole, just 
slip a discarded 
sulky-plow wheel 
over the end of it 
and bury this a 
few inches in the 
ground. Such a base will last indefinitely 
and does not detract from the appearance 
of the lawn or interfere with mowing it. 
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This Portable Lath House Helps the Gardener 




TOP VIEW 



FBQNT 
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Tender young plants that require partial 
shade until they are sturdy enough for 
transplanting can be grown successfully in 
this lath house. It has 27 sq. ft. of shelf 
space for plants, in addition to a roomy 
work bench, beneath which are bins for 
leaf mpld T fertilizer r etc., and drawers with 
compartments for seeds and bulbs. A tool 
rack is handy at one side, and Under the 
plant shelves is storage space accessible 
from the rear for flower pots. Construc- 
tion is simple and cost of materials mod- 
erate. The slats should be spaced a dis- 
tance equal to their own width. If avail- 
able, cellulose glass can be tacked on the 
roof slats to prevent heavy raindrops from 
damaging tender young shoots. If the 
structure is left on one location for any 
length qf time, excess water from sprin- 
kling the plants will drain away quickly if 
you provide a 6- in, ‘"floor' 5 of cinders or 



gravel. Note that under the lowest plant 
shelf, and just above the real’ storage space, 
a sheet of galvanized iron is installed to 
drain off drip from the plants above. The 
open side of the house should face north. 



Old Rubber Hose Cut Spirally 
Protects Small Fruit Trees 

If rabbits and 
other rodents 
damage the trunks 
of small fruit trees 
during the winter, 
you can prevent 
this trouble by us- 
ing pieces of 
standar d hose that 
have been cut spi- 
rally as indicated. By cutting the hose in 
this way t it will be easy to put in place. 
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Easy Way to Inflate Toy Balloons 
With Illuminating Gas 
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Here is an easy way to inflate toy rubber 
balloons with illuminating gas. Get an 
empty 5-gal, oilcan and solder a short piece 
of brass or copper tubing in the top and 
another short piece near the bottom r Con- 
nect the bottom tubing with a hose to a 
water faucet, and then fill the can with 
water. Next connect the top tube to fi gas 
jet. Now open the jet and let the water 
drain out. This will fill the can with gas, 
which is then forced into the balloon by 
placing it over the upper tube and again 
filling the can with water. Repeat this as 
many times as is necessary to inflate the 
balloon completely™ 

— Wm. Swallow, Brooklyn, N, Y. 






Fence- Wire Trellis for Vines 



Instead of stak- 
ing vegetables 



ne 

like, stretch a 
length of woven - 
wire fencing along 
the row. The wire 
not only provides 
a good surface for 
the climbing vine? 
in half the space, 



WiHE 
FENCED 



but if the rows are planted north and south, 
the fruit is exposed to sunlight during the 
entire day. If steel posts are Used to sup- 
port the wire, there will be no holes to dig 
and posts and wire are removed easily and 
stored in the fall. 



Wooden Snakes Scare Pigeons 

If pigeons are soiling your front porch, 
roof* or the statue in your garden, you can 
prevent this trouble by installing wooden 
snakes. At Saratoga Springs, N. Y,, pigeons 
were soiling the World- War Memorial in 
the city's leading park. Department of 
public works employes whittled out three 
green painted wooden snakes and placed 
them atop the monument. Now the pigeons 
perch in the trees- 



Trailer Hitch for a Tricycle 

The urge of most small children to tow 
a wagon behind their tricycles can be sat- 
isfied with this hitch without the aid of 
father or mother to fasten and unfasten the 
vehicles. The hitch consists of a large eye- 
bolt set vertically in the step plate of the 
tricycle, over which the loop in the end of 
the wagon tongue is dropped. If the eye of 




the bolt is placed parallel with the wheels* 
it will prevent accidental dislpdgement of 
the wagon tongue when starting and slop- 
ing. Also, the hitch will automatically re^ 
lease the wagon when too short a turn is at- 
tempted as the wagon tongue will be lifted 
off the bolt by tho forward motion of the 
rear tricycle wheel. 
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Th ib portable shower s fa 1 1 on w?!er* is Foiled over 
1 he ba&emen-t drain when used. The hardwood base 
is bolted at the corners for rigidity, dowels hem 9 
used to prevenf iwiuing of tho member*. Side frames 
are Half- lapped la the base and are connected by 
■neons a# crosspieces at the tap and center of I he b act. 
Apply white lead or point to pH contacting surfaces 
and joints os a precaution against rat. After assem- 
bling and pointing, oilcloth ii locked to the inside 50 
that it overlaps the base frame, which prevents wafer 
from wetling the wood. The dear is fitted with a 
seporotg Curtain. Quarter- round molding h nailed 
over the oilcloth where the sides join the back so 
the oilcloth will not tear away from the tacks. If □ 
shower spray is not available, you can make one 
from adds and ends, 1 1 is fitted to she tap crosspiece 
of one iide and o length- of garden ho*i conned* 
il to the water supply ot the laundry tub where the 
temperature of I he waler can be controlled 
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Full' Size Patterns Are Transferred 
With Pair of Dividers 




If a sheet of carbon paper is not at hand 
the next time you want to transfer a full- 
size blueprint pattern onto a piece of wood 
for sawing s here's how you can do it with 
a pair of dividers. First, smooth out the 
prints tack it in place and punch around the 
outline with one of the divider points. Then 
remove the print, powder a small piece of 
carpenters' chalk and dust it over the 
punch marks on the wood. This brings out 
the marks clearly so they can be connected 
with a sharp pencil. 



Croquet Ball Weighted With Lead 
Adds Fun to the Game 

To inject a little more fun into their 
gamc p when a new player is invited to par- 
ticipate, one croquet club has a ball that is 




weighted at one side with lead. This bail 
is given to the unsuspecting player and 
creates considerable merriment when he 
tries to score an arch with It, The ball Is 
also used to pep up the regular games by 
making the loser of each game use It in 
the next one. Regardless of how it is 
struck, the bail takes a wavering path so 
the player scores mostly by accident. 



Rubber-Headed Tacks in Tires 
Give Mower Better Traction 

When rubber 
tires on a lawn 
mower w ear 
smooth, traction 
can be gained by 
driving rubber- 
headed tacks in 
the tires as indi- 
cated. The tacks 
should be long 
enough to clinch 
when, they pene- 
trate the tire. 




Old Skate Top Serves as Holder 
For Shoes While Shining 

Shoes can be 
shined quickly 
without smearing 
polish on your 
socks if a holder of 
the type shown is 
used. It is made 
by bolting the top 
from an old roller 
skate onto an or- 
dinary shelf 
bracket and then 
screwing the 
bracket to a wall or other support. After 
the skate clamp has been adjusted prop- 
erly, a shoe can be slipped in the holder 
easily, leaving both hands free to apply 
polish and use the shining rag. 

— Axel E. Ogren, Chicago. 

CWhile painting over old stained wood- 
work, home owners frequently find that the 
dyes from the stains persist in showing 
through, often coloring the new paint. 
Time and money can be saved by first ap- 
plying a coat of aluminum house paint— 
not bronzing aluminum. 
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Attractive Early American Stool Easy to Make 




PC AN E DOWN IO 
□OITFD LINES 



I DOES 
BEVELED 



MARK OFF ! 
SQUARE ON END 



STEPS IN FORMING LEGS 



Just like the real Early American stools, 
this one is made entirely of white pine. It 
will fit in well with other furniture of (his 
type, or two of the stools are ideal for 
the play table of small children. After ta- 
pering the legs T bevel the corners slightly 
and form tenons on the upper ends. The 
bevel- edged seat can be made from one 
wide piece or you can glue and dowel two 
pieces together. The latter construction is 
less likely to result m a warped seat. Next 
come the cleats that join the legs to the 
seat. Be sure to bore the holes in the cleats 
for the logs at the correct angle. This gets 
the first angle. The second comes from the 
tilt of the cleats when they are glued and 
screwed to the underside of the seat. 

— Harold T. Bodkin, Detroit, Mich. 
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Emergency Rubber Stamp Carved on Soft Rubber Eraser 




When you need a rubber stamp and the 
job does not warrant the purchase of a new 
one for the purpose, just outline the le tiers 
on a soft art eraser and carve them in relief. 
An old razor blade serves as a good tool 
for carving sharp letters that will print for 
a considerable length of time. When mak- 
ing such improvised stamps, remember 
that the letters must be in reverse to re- 
produce correctly when printed. 



C A nail can be driven into a plastered wall 
without crumbling the plaster If the nail, is 
first put in hot water for a few minutes, or 
dipped in melted paraffin. 
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Ccrreipandiit^ numbers in the I ah Id mvm in Fig, @2 
identify r-n c h ?hroud P tray end buck stay p-f the siond- 
' n S l-«3^in ffl making it £tiiy to trnc* through each 
Ime, and la determine Ihp *iie cordage used tfnr each, 
iihs number of deadeye* and bull's-eyes needed., etc. 
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"CONSTELLATION" 



By H. W. Potter 



PART rv— Standing Rigging 



HPQ SIMPLIFY the rigging of “Constel- 
lation,** It has been divided into two 
parts — standing and running— each to be 
explained separately to avoid confusion,. 
As the names imply, the standing, consist- 
ing of shrouds, stays and backstays, is the 
rigging supporting the masts, while the 
running rigging is for handling the yards 
and sails. It is well to study all drawings 
and explanations carefully before- 
hand, and be sure of each step in 
advance r The general view in Fig. 

64 is to be used in conjunction with 
the table given in Fig. B2 P which 
specifies the size of cordage to use 
for each respective line, as well as 
the size and number of deadeyes 
and bulFs-eyes required. Where 
the cordage size is given as .017, 

.022, .027, and .032 in: it means the 
average diameter of 6 h IS,, and 
15 -thread cuttyhunk fish line re- 
spectively, Since all standing rig- 
ging is black, (running is light tan) 
it will be necessary to dye the linen 
cord with aniline dye dissolved in 
alcohoL AIso + before installing each 
line, the cord should be made mois- 
tureproof by drawing it through a 
cake of paraffin or beeswax. 

Begin by fitting the deadeyes in 
the fore, main and mizzen channels. 

You will notice in Fig. 67 that the 
forward shroud coming from the 
lower mast head assumes the same 
rake as the mash With this in mind 
you locate the forward hole in the 
channel and from it space the aft 
holes the distance given for each in 
the detail to the left of Fig. 67. Holes 
in the fore channels are grouped 
according to Fig. 73, while the holes 
in the mizzen channels are spaced as indi- 
cated in Fig, 74, Deadeyes Vfe in. in diam- 
eter are used at the channels, each one 
being fitted with a chain plate* except those 
which carry the royal and topgallant back- 
slays of the fore and main masts, and the 
royal, topgallant and topmast backstays 
of the mizzen as in Fig. 75. These aft dead^ 



eyes are held in place by passing the strops 
through two holes and twisting together 
on the underside of the channel An easy 
way to form the eyes in the chain-plate 
strops so that each will be alike and exact- 
ly the same distance below the channel, is 
to use a little jig N about 5 in. long, in Fig. 
68, You use it by holding the stick up 
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Under the channel and coiling the wire 
around the pin, after which the end is cut 
off close to the eye. While the chain plate 
and backing link are shown separate in 
Fig, 69, they can be formed in one piece by 
giving the wire a single turn around the 
pin and extending it on into a backing link 
■>m in. long. Ten chain plates are used at 
the fore and main channels, but only five 
at the mizzen. Fasten the chain 
p kites and links to the hull with, 
small pins known as “lills." 

With die deadeyes in place in all 
channels, you can begin setting up 
the shrouds which support the 
masts thwartships. Start at the 
main, and main topmast so that the 
fore $hrouds will not interfere with 
the rigging of the stays of these 
masts later om Two shrouds are 
formed on each side of the mast 
from a single length of cord by 
passing it through the lubber hole 
in the top and bringing it down 
through the same hole and seizing 
jt as indicated in Fig. 66. Note that 
the mizzen mast has only five 
shrouds, while the main and fore 
have eight. The odd mizzen shroud 
can go straight over to the port side, 
after giving it a turn around the 
mast head. Now, the end of each 
shroud is fitted with a 
in. deadeye. Let the up- 
turned end of the shroud 
extend about in. above 
the deadeye and seize it 
with No, 50 black thread at 
three points; one at the 
deadeye and two above, 
equally spaced. Be sure to 
keep the enter hole in the 
deadeye at the top. It is 
important that all knots 
and lashings be coated 
with glue, thinned slightly 
with water, so that they 
will not open up when the 
ends are cut short When 
you have the forward 
shrouds m place,, add the 
forward port pair* then the 
next pair aft on the star- 
board side, and so on. Seize 
the deadeyes in the ends 
of the shrouds so that they 
will be in a straight row 
parallel with the bulwark. 
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The detail below Fig. G9 shows you 
how the lanyards are reeved through, 
the deadeyes. When facing the hull, 
either starboard or port* the lanyard 
is always started through the right- 
hand hole. For the lanyards use No, 

50 or 70 black linen thread, well 
waxed, and note the position of the" 
holes in the deadeyes. Make the 
masts plumb by tightening or loos- 
ening the lanyards on each side and 
then tuck the end of the lanyard be- 
tween the parts of the shroud, pull 
tightly and apply a touch of glue. Bo 
not trim the ends close until the en- 
tire rigging is completed, as the cord- 
age will stretch slightly in time and 
need to be taken up. A pair of tweez- 
ers will be found especially handy for 
drawing up the lanyards. Before 
proceeding further, install the fore, 
main and mizzen lower stays. At the 
fore and at the main there are two 
which can be formed from one length 
of cord by looping it around the mast 
head. The mizzen mast has just one 
lower stay. The fore lower stays are 
seized to ^s-in. bull's-eyes which in 
turn are lashed to bull's-eyes at- 
tached to eyepins in the bowsprit. 

See Figs. 64 and 80. The ends of the 
main lower stays are anchored to 
eyes driven into the deck just aft of 
the fore mast. Fig. 77 shows how the 
ends are seized to bulTs-eyes and 
lashed with lanyards of No. 50 black linen 
Unread, while Fig. 76 shows you how the 
mizzen lower stay is set up to the main 
mast. The upper ends of the fore, main 
and mizzen stays go between the cross- 
trees, but the upper ends of the three top- 
mast stays go on the outside of the 
crosstrees. 

With all lower shrouds in place, start 
to tie the ratlines. These are the ropes 
that cross the shrouds to form ladders. 
11 'Rattling down," as it is called, is rather 
a tedious job and must be done carefully 
if it is to look right, but a little practice 
will soon develop a technique that makes 
it comparatively simple. First you must 
lash a sheer pole* made from a piece of 
No. 20-gauge tinned wire, across the tops 
of the deadeyes as indicated in Figs. G7, 
73 and 74, above which the ratlines are 
spaced %z in. apart. To install the rat- 
lines you tie a length of No. 60 black 
thread to the eye of a needle and clove 
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The Fore and mizzen shrouds are “rat- 
tled down” in the same way* all ratlines on 
the mizzen being carried clear across. 

Now proceed to set up the topmast 
shrouds. The fore and mizzen are rigged 
the same as given for the main in Fig. 70. 
Here four shrouds are used on each side 
from the topmast head to the lower mast 
head. The futtock shrouds are of No. 28- 
gauge tinned wire (painted black) and run 
from %-in, deadeyes in the tops to the 
futtock mast band as shown in the ch'cular 
detail at the right of Fig. 70. Complete by 
' ‘rattling down” as before. Before adding 
the topgallant shrouds. Fig, 71, outriggers 
which spread the topgallant and royal 
backstays should be fitted to each topmast 
head as shown in Fig. 72. Besides the fore 
topmast stay (No. 5} two other stays* the 
outer jib stay (No. 4 ) and the inner jib stay 
(No. 6 } t are seized at the topmast head. 
The outer jib stay passes through a hole in 
the jib boom* then under the upper hook 
on the starboard side of the dolphin strik- 
er* continuing on through the upper hole 
in the fair- lead block end finally belayed 
to the how pinraiL This you can see quite 
clearly in Figs. 79 and 80. The inner jib 
stay is simply seized to the forward star- 
board eye on the bowsprit. Do not draw 
the stays up tightly until the topmast back-* 
stays are in place, otherwise you are apt 
to pull the topmasts out of line. However, 
before installing the fore stays, it is well 
first to set up the three bobstay chains 
{No, 19), and the bowsprit shrouds (No. 
20). The bobstay s run from eyes driven in 
the edge of the stem to bull’s- eyes fitted to 
the underside of the bow- 
sprit as shown in Fig. 80. 
Shroud chains fasten to an 
eye on each side just below 
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hitch it to the aft shroud of the group. 
Then work forward, hitching to each 
shroud and touching each knot with thin 
glue after several ratlines have been tied. 
Leave the ends about % in. long for final 
trimming after the glue dries. Continue 
on up the shrouds in this same manner. 
Fig. 81 shows clearly how the clove hitch 
is made, and you’ll find it a good stunt to 
cover the deadeyes with a piece of card- 
board as in Fig. 65 t so that the ratline 
thread will not be catching continually in 
the deadeyes. Where the shrouds converge 
at the top T a simple overhand knot may be 
used instead of the clove hitch. You will 
notice at the main and fore mast that the 
lower ratlines do not extend clear across. 
However, you’ll do best to tie them as if 
they did and later cut the ratlines to form 
openings at the bottom where indicated. 
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the forward gun port as in Fig. 83, The fore 
topgallant stay (No, 3) passes through a 
second hole in the jib-boom which is made 
slightly forward of the one carrying the 
outer jib stay and is rigged practically the 
same as the latter except that it runs along 
the port side of the dolphin striker. The 
main topmast stays (No, 11 and 12) run 
double; the mizzen single. 

You will notice in Fig. G4 that all back- 
stays, which are rigged in pairs, lead to 
deadeyes in the channels and carry a sheer 
pole the same as the shrouds- The royal 
stay and the flying jib stay lead to holes 
drilled in the end of the flying jib boom 
from where they continue on to the lower 
hooks on the dolphin striker, one on each 
side, up through the fair- lead blocks and 
belay to the bow pinraiL This leaves the 
martingales, the jib boom and the flying 
jib boom to install. As shown in Figs. 80 
and S3 t the martingales (No, 18) aft of 
the dolphin, are seized to the lower end 
of the striker and lashed to bulFs- 




‘ r Raltling down 1 ' (lying rolEintv) will lax your pa* 
time? at firit P bul offer practice ye u 'll develop a tech- 
nique which will moke the work go fairly fact 



eyes attached to eyepins fitted be- 
low the cat heads. Forward of the 
dolphin, they run single from an 
eye in the end to bands at the tips 
of the jib and flying jib booms. 
Although not shown t wire braces 
from the lower end of the dolphin 
to the outer ends of the whisker 
booms will keep the former from 
swinging sideways. The back ropes 
(Nos. 44 and 45) pass through 
holes in the whisker booms and 
belay to eyes placed in the hull 
just forward of the cat heads. If 
you wish to add the optional jib 
nets, Fig. 78 + they are woven on a 
frame* tied the same as the ratlines 
and lashed to the back ropes. 

(To be <on eluded) 
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Lead Pencils Serve as Supports 
For Candy Display Boxes 



Supporting candy boxes at an angle in 
store windows to display the contents prop- 
erly is an easy matter if lead pencils or 
pointed sticks are used to raise one end of 
the boxes. All you need to do is remove 
the lid, turn it upside down under the box 
and then lift one end of the box so that a 
pencil can be inserted as shown. 



Seesaw Board Kept From Slipping 
By Section, of Auto Tire 

Next time you set up a seesaw for the 
youngsters, using a loose plank and a saw- 
horse* cut a section out of an old auto tire 
and place it over the sawhorse as shown. 
The rubber provides enough friction to 
keep die board from slipping. A piece of 



inner tube rubber on the underside surface 
of the board to contact the tire section will 
provide more friction to prevent slipping. 



Rubber Slide on Stirring Rod 
Measures Liquid in Tumbler 

When a glass 
graduate is not at 
hand and repeat 
measures of liquid 
must be made, you 
can save time and 
do the work rap- 
idly by using this 
depth gauge to 
check the level of 
the liquid each 
time. It consists of 
a piece of small rubber hose slipped over 
the stirring rod, the hose being moved up 
or down to get the depth of liquid desired. 



Improving a Pencil Sharpener 

By merely mak^ blaoc 
ing a simple ad- 
justment on a 
pencil sharpener 
of the type shown, 
you can make it 
work correctly. If 
it takes too deep a 
bite, place a piece 
of thin paper be- 
tween the culling blade and its seat as 
shown in the upper detaiL When the blade 
does not cut deep enough into a pencil* 
lower it slightly by filing down the seat. 



Bxtension'Ladder Sides Stiffened 
With Lengths of Angle Steel 



If, after long use, 
an extension lad- 
d e r becomes 
springy and un- 
steady when fully 
raised* it can be 
stiffened by 
screwing lengths 
of light angle steel 
to the sides of the 
lower section. The 
steel pieces do not interfere with handling 
the ladder or extending it, and they add 
very little to its weight. 
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Multiple Safelight Has Three Different Filters 




With this inexpensive safelight no time 
is lost in changing filters for different kinds 
of work in a darkroom. You just turn on 
one of three conveniently located switches 
to bring into service instantly the filter de- 
sired, the safelight being fitted with the 
three types ol filters you use most fre- 
quently, Assemble a box of convenient 
size as shown, and partition it to provide 
three compartments of equal size. Before 
screwing the front side inlo place, saw 
three openings in it for the filters. Dimen- 
sions of the openings are for standard 5 by 
7 by %u-in* filters. These should slide 
snugly in grooves, which arc formed by 
cleats placed inside the box as shown in 
the circular detail. Next, fit the box with 
a hinged lid* setting the hinges flush so that 
the lid wiU close tightly. Asa further pre- 
caution against leakage of light* put strips 
of wood to serve as light traps; on the un- 
derside of the lid above each compartment. 
Mounting JO- watt bmps and porcelain 
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TOGGLE SL^lTCHeS- 

sockets inside each compartment and wir- 
ing them as shown in the lower detail com- 
pletes the job. Locate the sockets so that 
the lamps are at bast 3 in, from the filters. 
Three switches to control the bmps indi- 
vidually can be located at one end of the 
box. Paint the inside white and the outside 
black. — Edwin L. Bond, Robnd Park, Mo. 



Spinning Titles for Home Movies 

Movie titles that are first seen spinning 
around on the screen and then stop so the 
words can be read, are easy to produce if 
you have a phonograph. Make the letter- 
ing on a cardboard disk that will fit on the 
phonograph turntable. Focus the camera 
on the disk and start the turntable and the 
camera. The disk cun be stopped with the 
lettering upright by using your finger as a 
brake on the side of the turntable. 
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Rubber Feet on Ferrotype Tins 
Help Prevent Slipping 




A ferrotype tin will not slip when leaned 
against a wall while prints are drying if 
two short sections of rubber hose are 
slipped over the bottom edge. The hose 
sections are slit so that they can be slipped 
on and off easily . 



' Ma gazine ' Hold s Enla r gtng Paper 
For Making Duplicate Prints 

Duplicate enlargements from a negative 
can be made rapidly by using this holder h 
which takes the place of an easel and holds 
a stack of sensitized paper. After an ex- 
posiire has been made, the top sheet is 
withdrawn, leaving the next one ready to 




be printed. A piece of plywood on which 
the stack of paper is placed, rests on a coil 
spring that forces the paper up against 
sheet- me tal strips extending over the 
edges. The strips hold the paper flat and 
make neat borders on the prints. The strip 
at the front is hinged so that it can be 
raised to remove the top sheet after expo- 
sure. Dimensions are determined by the 
size of the paper to be used and the width 
of the borders desired. 



Ice Pick Keeps Prints Off Drain 
While Washing Them in Sink 

Prints being 
washed in a kitch- 
en sink will not be 
sc apt to lie Hal 
over the drain and 
stop the flow of 
water through it if 
an ice pick is stuck 
in one of the drain 
holes as shown. A 
penholder, small artist's brush or a pointed 
stick can be used for the same purpose. 



Making Photographic Medallions 

Here's a simple 
way to give pro- 
file portraits a 
third dimension.. 
Cut out the por- 
trait in a circular 
shape and mount 
it on a piece of 
heavy cardboard, 
using glue only between the edge and the 
lines of the face and head. As Lhis leaves 
the center part of the picture unattached, 
soft tissue paper or cotton batting can be 
stuffed .under the unattached part, using 
tweezers and varying the thickness of the 
stuffing to conform to the curvature and 
prominence of different parts of the fea- 
tures. By keeping the print moist where 
it is not glued, it will yield to slight stretch- 
ing as may be necessary. After the tissue 
has been inserted, the small opening at the 
bottom can be closed with a piece of card- 
board cut to fit it and glued in place. 



flWhen making scenic enlargements cover 
the enlarging paper with a woman's sheer 
silk stocking and project, thus giving you 
a canvas finish on the surface. 
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Accurate Photo Exposure Meter at Small Cost 
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To use this exposure 
meter, you first look 
through two peepholes, 
one showing the Illumi- 
nation of the scene to be 
photographed h and the 
other showing illumina- 
tion from a flashlight 
bulb, Then you turn a 
rheostat until both are of 
equal intensity. The il- 
lustration shows the parts 
and their arrangement, 
the bulb being mounted 
on a removable strip to 
facilitate replacement. 

Note the two small mir- 
rors set at 45-degree an- 
gles in front of the peepholes. Red Cello- 
phane is glued over both holes on the 
inside and a piece of black paper with a 
narrow slit across it is glued over the Cel- 
lophane so that you will see a narrow rib- 
bon of red across the peepholes. The rheo- 
stat scale Is marked off in soven divisions 
between points where the rheostat gives 
maximum and minimum illumination, A 
corresponding scale on the back, placed 
above two rotating, concentric dials* also 
has seven divisions. The dials are each 
divided into twenty divisions and marked 
as indicated. They rotate on a small bolt 
which has a pointer, this being set perma- 
nently to point toward the left* directly 
over the second division mark from the 
center line of the small dial when this is 
turned so that the center line points to 



number 4 of the stationary scale. In use, 
hold the meter about 8 in. from the subject, 
adjust the rheostat to matching illumina- 
tion and note reading, Set the large dial 
so the arrow from "bright” or other desig- 
nation at edge of largo dial points to rheo- 
stat reading on the stationary scale. Then 
turn the small dial so the number repre- 
senting the Weston speed value of the film 
m your camera is directly under the point- 
er r Opposite portions of the two dials give 
the range of shutter speeds and corre- 
sponding lens openings that may be used 
to expose the photograph properly. Note 
that the arrowheads on the edge of the 
large dial are located over certain division 
marks just below the arrowheads. To as- 
sure accurate readings with the meter, re- 
place the dry cell frequently. 
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Jar Covers Protect Camera Lens 
And Flash-Gun Reflector 




Protection lor your camera lens and flash 
reflector while taking photographs in rain 
or snow can be provided with two oiled - 



silk jar covers, These are slipped over the 
lens and reflector between shots, being re- 
moved only when exposures arc made. 
Left In place when the equipment is put 
away, the covers keep dust off the lens 
and help prevent tarnish on the reflector. 



Lettering on Photo Negatives 
Made With Eyebrow Pencil 

Lettering on a 
negative, to show 
in reverse on the 
print, can be made 
with an eyebrow 
pencil. Use a dark 
colored pencil and 
make the lettering 
carefully on the glossy — not the emulsion 
side. The lettering can be removed with 
a wad of cotton dipped in benzene. 

^Scratches on a negative often will be in- 
visible in an enlargement if the negative is 
coated with glycerin before it is placed in 
the enlarger negative carrier. 




n Skip per” -Low-Cost, 14-Ft, Outboard Runabout 




You tan build this five-passenger runabout, 
which it powered by a 4 To 24-hp. outboard 
motor' r It* speed ranges, from 9 to 24 m.p.h. 
depending on the site mater used. The boot 
hat ci 54-in. beam, 15Vi4n. freeboard, 24-in r 
dvpthr « 5-in, draft at 725 lbi v qnd a weight 
of obaut 275 Ibl, She plan* (Nos. 101 B fro 1023 

undj showing dvlaill pF building betid** 
the*** giving material litl and oulliine of pro- 
cedure will be tent postpaid on receipt of $1 ,50 



Other Boats You Can Build 

14-Ft. Canoe— fill and 912: Canadian type. 
Cedar planking covered with canvas. 33-in. 
beam, weight 70 to BO lbs. Two plans 50c. 

Canvas-Covered Kayak— 928 and 929; 17 ft, 
in len-glh and weighs about 4Q lbs. Two 
print* 50c. 

"S*ci 5*iuCpi iJ «S93: Lightweight sailboat. 

Length 9Vfc ft. Beam 4 ft. Peck, bottom and 
sides are 3 /1 6 - in. plywood, 25c, 

1 S-Ft. Rowboat— 644; Flat haftam, all purpose. 
Covered forward deck. Has three *»aU, 25e. 

12-Ft. Ulilily Rowboat— 707; Flat bottom, four 
90 a l* r Very sturdy design. 25c. 

"Arrowhead" 5leop-944 to 951 : A last and 
able sailboat. Over all length 21 ft.,, beam 
5 ft. 11 in, Accammodales up to 10 per- 
sons,, Set of $ prints $2.00. 




cabin cruiser, IS 
ft- lancj, 66 in. beam. Requires outboard motor of 
20 to 35 hp r Set of six prints $1 .50. 

"Hi-He/' 14-Ft. Family Runabout— @40 to 345: Pow- 
ered by 11 to 22 bp. outboard or light inboard 
motor. Beam 53 In, Sat of six prints $1.50. 



Address — Dept. 408, Popular Mechanics Press, 200 East Ontario Street, Chicago 
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RELAY 



By C. A. Crowley 



CLOCKS control 

BURGLAR-ALARM 

Aydtem 



RESETTING 
CLOCK AND SWITCH 



Winding keys on docks flip toggle 
switches, which turn the alarm sys- 
tem on and off at predetermined 
times. Lights and motors can also 
be controlled the same way 

\X7lTH this alarm system^ it is 
* ’ possible for a store owner to 
set the alarm and depart th rough a 
door as usual without the alarm 
sounding. After a predetermined time fol- 
lowing his departure, a clock will turn on 
the alarm system, thus initiating the period 
of protection. Early gn the following morn- 
ing, just before the arrival of the person 
who opens the store> a second clock will 
disconnect the alarm. 

Mounting the dock switches; Two cheap 
alarm clocks, two toggle switches and three 
buzzers will be required. Both clocks arc 
modified in exactly the same manner. An 
ordinary toggle switch is mounted on the 
clock by means of a bracket as shown in 
Fig. 2, Before doing this, the clock move- 
ment must be taken from the case careful- 
ly, after which the bracket is spotted in the 
position that will permit the alarm- wind 



POSITION 



TOGGLE 

SWITCH 






DRILLED 
AND TAPPED ’ 
MOUNTING OF SWITCHES 



MACHLNE 

SCREWS 



WIRES 



ALARM f’ULLS 



ALARM 

Wind 



key to throw it when the alarm sounds. 
With these positions marked, the back of 
the clock Is drilled after which the bracket 
and a metal reinforcing strip are attached. 



r WOOD BASE I 

ClOOt NO, 1 CLOCK NO, 2 

SWITCH NORMALLY OPEN SWITCH NORMALLY CLOSED 

alarm closes switch alarm opens switch 



Then the clock is reassembled and the 
alarm key is fitted with an extension to 
push the toggle switch from one position 
to the other. The key should turn about 
one- quarter of a revolution, and in £0 do- 
ing, throw the switch to the opposite posi- 



tion, The edge of the key should remain 
against the ball of the toggle at this point 
so that the alarm will not run down. When 
properly adjusted, the switch is reset by 
turning the key to its original position, 
Fig. X r and then throwing the switch back. 
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TENSION ADJUSTMENT FOR F[R5T BUZZER 



Fig. 3 shows two alarm clocks on a base 
with their switches properly connected for 
use with a simple alarm system. It should 
be noted that clock No. 1 is set in a posi- 
tion that the clock closes the circuit, while 
switch No, 2 is set so that the clock opens 
the circuit. The wires E and F are to be 
connected to the corresponding connec- 
tions on a pushbutton shown in Fig. 4. 

Buyers converted into alarm releases; 
Two ordinary bell buzzers and a bell will 
be required to complete the remaining 
ports of the alarm system. Both buzzers 
should be reconnected as shown in Fig, 5^ 
after which they arc mounted on a hoard 
or panel approximately 1 by 6 by 10 in. 
The first one shown in Fig- 4 must be mod- 
ified further as in Fig. 6. A long screw is 
driven into the hole in the board at the 
relative position indicated so that it can be 
rotated to apply additional tension to the 



armature of the first buzzer. The buzzers 
and the bell are next connected as shown 
in Fig. 4. 

The resistor used in the wiring may have 
to be altered to suit the particular buzzers* 
as the resistance should be such that when 
the current is applied to the coils, the ar- 
matures can close and the coils wiE not 
heat too much. The lead wires marked K 
and L are connected to a storage battery. 
The leads E and F are connected to the 
wires from the clock switch as previously 
explained. 

Testing: connections and adjusting ten- 
sion screw; For testing the connections 
and adjusting the tension screw, a jumper 
wire should be connected temporarily be- 
tween lead wires M and N. The lead wires 
G and H should be left open for test. After 
making these connections, the battery is 
connected temporarily to the leads K and 
L. When the tension adjustment on the 
first buzzer is correct, the armature of 
buzzer No. 2— the right-hand one in Fig. 4 
— should be pulled against the coils imme- 
diately, and the armature on the first buzz- 
er should be unaffected- If the first buzzer 
should close, thus causing the bell to ring, 
the battery should he disconnected imme- 
diately and the tension increased by turn- 
ing the adjustment screw. Increases In the 
tension should be made in small steps. Be- 
tween each increase the battery should be 
reconnected until the armature of the sec- 
ond buzzer always closes and the armature 
of the first buzzer remains open, After the 
correct adjustment has been attained, the 
battery should be connected and discon- 
nected repeatedly to make sure that in each 
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OPEN circuit 
SEE FIG, 4 



TRAPS 



DGC0 



OPENING WINDOW 
SOUNDS ALARM 



FRAPS 



INSTALLATION Of TRAPS 



CLOSED 

CIRCUIT 



F IG 4 



instance only the second buzzer is affected. 
When this condition prevails, the outfit is 
ready to be put into service. 

In order to test the system further, the 
jumper wire between M and N leads may 
be removed while the battery is connected 
to the system. Removal of the wire will 
cause the bell to ring. Then the jumper 
should be replaced and the beU should con- 
tinue to ring in spite of the fact that the 
jumper has been put back into its original 
position. With the system in this condition,, 
the lead wires G and H should be touched 
together. This should cause the bell to ring 
again, and it should continue to ring when 
the leads are disconnected. From these ex- 
periments,, you can see that we have a 
dual-purpose burglar- alarm system, which 
can be used either with open -circuit traps 
or with closed- circuit traps as will be ex- 
plained later. 

Construction and installation of traps: 
Open and closed -circuit traps are shown as 
A and R in Fig. 8, When the rivet heads 
are depressed, the open-circuit traps are 
opened, and the closed- circuit traps are 
closed. These traps should be installed in 
windows, doors or other locations in such 
a manner that the rivet heads are depressed 
when the premises are left. They should 
also be so arranged that any disturbance in 
a door or window will allow the rivet head 
to come to its normal position, thus alter- 
ing the circuit. Fig. 7 shows the method of 
connecting the two kinds of traps to win- 
dows and doors. Open-circuit traps are 
connected in parallel* while the closed- 
circuit traps are connected in series. When 
the traps have been installed and connect- 
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t-d respectively to the proper lead wires 
from the buzzers, the system is ready to 
be put into operation. 

Before departing from the premises* 
clock No. 1 should be set so that iis alarm 
will gq off about 5 or 10 min. after the last 
person expects to be out of the premises. 
The second alarm should be set so it will 
go off before the arrival of the first person 
who is expected to reenter the premises. 
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THREE CLOCKS FOR STORES 



With the clocks thus set, and the alarm 
levers pulled up so that they will both go 
off, it is advisable to test the system to make 
sure that all of the traps are ready for 
operation. With all doors and windows in 
their respective positions, depress the 
pushbutton shown in Fig. 4, If everything 
is in order* the bell will not ring* but the 
armature of the second buzzer will he at- 
tracted by the coil. If the bell sounds, some 
of the open- circuit traps are short-circuit- 
ed or some of the closed- circuit traps are 
open. An inspection of the traps wilt re- 
veal which window or door has not been 
properly prepared for the night. If all of 
the doors and windows have been properly 
set the pushbutton can be depressed with- 
out ringing the bell. When everything is 
in order, you can leave the premises and 
lock the door. In the operation of such an 
arrangement as this* often it is advisable 
to equip the storage battery with a trickle 
charger such as is commonly used in bat- 
tery-operated radios. By this means, the 
battery will be given a slow charge during 
the time the alarm is not in use. The relay 
will automatically cut off the charger at 
night. All of the connections for this ar- 
rangement are shown in Fig. 9, 

Special use for the clock switches: Fig, 
11 shows a simple scheme by which one 
clock may be used to turn lights on or off 



at any predetermined time. This is con- 
venient when you want to leave the lights 
on and turn them off at 9 or 10 o'clock in the 
evening. Fig. 10 shows just one example 
of the kind of elaborate arrangement which 
is possible with alarm clocks equipped with 
switches. In the example shown, three 
clocks are required. Each clock is equipped 
with double -pole* double- throw toggle 
switches. The heavy lines connecting the 
switch poles in the diagrams indicate the 
position of the switch before the alarms 
sound, and the blank spaces between the 
switch poles show the switch after the 
alarm has sounded. By this method, the 
burglar alarm is connected to E and F as 
shown in Fig. 4 d and the first and last clock 
Will give the same protection as was pre- 
viously explained. 



Plants Shielded by Window Shade 

When seedlings 
require more pro- 
tection than that 
afforded by the 
usual slat shade* 
mount an ordinary 
opaque window 
shade on the hot 
bed or cold frame 
as indicated.’ 

When this is pulled down over the seed- 
lings it will protect them adequately from 
both the sun and moving currents of air 
which cause too rapid evaporation of mois- 
ture. On wide frames, it may be necessary 
to lay two or three strips across them to 
support the shade above the plants. 
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Quick-Change Lathe Arbors Speed Production 




LATHE CentER 



0QLr 



By equipping my lathe faceplate with 
this dog which permits arbors to be 
changed quickly, I have increased the 
production of small gear blanks, bushings 
and sleeves as much as 30 to 40 percent. 
The dog is made easily from a piece of 
¥4 hy i%-in_ stock by bending it to the 
shape indicated and cutting a slot near 
the lower end, making it possible to drive 
arbors up to 1 14 in. in dia. It's a good idea 



two flats on one end of each arbor to fit the 
slotted dug,, it takes only a couple of sec- 
onds to change them, thus eliminating time 



to caseharden this end to prevent the slot 
from spreading or wearing rapidly when 
used for production work. After grinding 



spent in removing an ordinary lathe dog 
from one arbor and putting it on another. 
— W. F r Kelley, Michigan City, Ind. 



Turntable Simplifies Repairing of Small Electric Motors 




Made from a piece of plywood or hard- 
pressed board, four casters and a pointed 
bolt, this simple turntable is ideal for hold- 
ing electric motors on a bench or table 
while repairing them. After cutting a ply- 
wood disk of sufficient diameter to suit 
your needs, drill a hole in the center of it 
to accommodate a %-i n. bolt which has a 
sharpened end as shown. Then divide the 
disk into four equal sections and mount 
ordinary roller Casters near the edge. 
When assembled r the pivot bolt should be 
locked In place with a nut and adjusted so 
that the point extends ¥1 in. below the 
caster wheels to prevent the table from 
sliding when in use. If considerable paint- 
ing is done, a similar table is handy for this 
work as it can be turned easily or lifted 
without touching the article being painted. 



CTo prevent a saw blade from creeping 
away from the work when cutting a nar- 
row slice off the end of a board, always use 
a clamp on the miter gauge or feed the 
work very slowly; 
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Hoist Mounted on Side of Ladder 
For Raising Tools 



Mounted on one side of a ladder with a 
heavy screweye or eyebolt, a small hoist 
provides a handy means of raising boxes 
of tools and materials to a workman at the 
top of a ladder. In this way* two men 
working together can save themselves 
many steps going up and down the ladder 
to get the various articles needed. 



Checking the Amount of Honey 
In Individual Beehive 

During the sea- 
son of heaviest 
production in a 
large apiary* a 
beeke eper keeps 
track of the 
amount of honey 
by using a small 
pair of scales as 
shown. A screw 
eye driven into the 
bottom edge of each hive provides a means 
of attaching the scales. Day to day changes 
are recorded on a card tacked at the side 
and when the weight indicates that the 
capacity of the hive is about reached* sur- 
plus stocks of honey arc removed. Al- 
though not dependable for comparisons 




between several hives because of varying 
support points at the front ends, this meth- 
od does give a good idea of honey accumu- 
lations of individual hives without disturb- 
ing the bees by opening the hive. 



Serrated Rubber Band on Oilcan 
Provides Non dip Bottom 

Oilcans will 
have less tendency 
to move around 



on tables or ma- 
chines that are vi- 
brating if rubber 
bands are snapped 
around the bottom 
rims of the cans. 
It's a good idea to 
serrate one edge 




StEftAfEp 
fcUflaEFi: &AND 



of each band and let it project about 14 in.^ 
which provides more friction on the table 



as the small rubber points bend when the 
cans are set down. 



Divider on Sickle Bar of Mower 
Helps in Mowing Fence Rows 

Screwed to the 
forward end of the 
swathboard of a 
mower sickle bar, 
a divider made 
from an iron rod 
as indicated will 
serve as a guide 
when mowing 
weeds along fence rows. The divider is 
painted an orange color, thus making it 
easy for the operator to judge the exact 
location of the outer end of the sickle bar. 



Slipping of Belt on Iron Pulley 
Avoided by Cord Lagging 

If you have a 
small iron pulley 
on which the belt 
has a tendency to 
slip* try lagging it 
with cotton cord. 

First* clean the 
face of the pulley 
carefully to re- 
move all grease and belt dressing and 
roughen the surface with coarse emery 
cloth. Coat it with paint or shellac and 
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while this is still tacky wind the cord on 
the pulley. Two small holes at the outer 
edges will provide a means of anchoring 
the ends of the cord. After the face has 
been completely covered, paint or shellac 
the lagged surface. 



Lightweight Traveling Hoist 
From Barn-Door Hanger 

Needing a light 
traveling hoist to 
move loads weigh- 
ing up to SGG lbs. 
in the repair de- 
partment of his 
implement shop, 
one dealer used an 
ordinary barn- 
door hanger. The 
trucks of the hanger are bolted to a block 
of hardwood, and a clevis bolted to the 
block carries a light chain hoist. The 
hanger track is attached to a heavy beam. 




Weights for Platform Scales 
Are Sand- Filled Bottles 




Time wasted in 
setting a scale 
beam slide and se- 
lecting weights for 
a certain load, 
which was always 
the same, was 
saved by one man- 
ager of a ware- 
house who made 
up special weights sano 

by partly filling 
bottles with sand. Screw hooks driven into 
tightly fitting corks in the bottles permit- 
ted the weights to be hung on the scale. 



Gauge Pins Held on Job Press 
By Small Magnet 

To keep gauge 
pins conveniently 
at hand on his job 
press, one printer 
tacked a strip of 
rubber to the 
guard board near 
the end to hold a small magnet. Gauge pins 
pushed against the ends of the magnet will 
stay there until they are needed* 




Counter Tray for Inspecting Tools 
Prevents Breaking Glass 




This simple tray is used in a large hard- 
ware store and is kept on the glass counter 
to hold tools while customers examine 
them. Used in this way, the tray prevents 
any possibility of a tool being laid down 
too hard and breaking the glass counter. 
Crutch tips slipped over the ends of the 
legs cushion the counter against the tray. 



Sponge Impregnated With Grease 
Lubricates Sign Hanger 

Annoyed by the squeaking of the screw- 
eye hangers of his office sign ¥ one doctor 
remedied the trouble by forcing pieces of 
sponge through the eyes of the sign hang- 
ers, The sponges were impregnated with 
grease and kept the hangers well lubricat- 
ed for several months at a time. 
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f pO MAKE your car last for the duration, 
don't overlook the body — the largest 
part of the oar and the part most exposed 
to the weather. Although the body is cov- 
ered with a protective coat of paint or lac- 
quer, any steel surfaces where the paint 
film is broken will soon start to rust. This 
as often unnoticed, especially around joints, 
under fenders and body ledges, and similar 
places where moisture accumulates. 

One of the best protective measures for 
a car body is to keep it washed and well 
waxed. Fig. I. Be careful when using a 
cloth on the car in either washing or wax- 
ing that it does not contain sand or other 
hard particles that will scratch the finish 
and allow moisture to penetrate. If you 
drive over streets where salt has been used 
to melt ice, always have the car washed 
with a hose. See that the job is done thor- 
oughly and that all parts of the car have 
been Hushed with the water to remove all 
traces of salt that might have been splashed 
on them. Salt is hard on the finish and will 
cause unprotected parts to rust rapidly* 
Also, be careful about driving where cal- 
cium chloride is used on roads or streets 
to melt ice or lay dust as it is highly de- 
structive to paint and should be washed off 
the car as soon as possible. It is especially 
harmful to chromium plating, which should 
be kept waxed, Fig. 2. 

Besides keeping the car clean and waxed, 
inspect the body regularly for any spots 
where rust m^y be starting. If your spare 
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tire is kept in «i fender well, it is likely thal 
rust has started at Lhe bottom of the well. 
Clean away all rust with a steel brush. Fig, 
3. and then repaint it. Before touching- up 
a rusted spot, be sure all rust has been re- 
moved. After using the steel brush, go 
over the spot with fine steel wool, rubbing 
the metal until it is bright. It is a good idea 
to take off some of the paint that seems in 
good condition adjacent to the rusted spot. 
This is to make sure that rust has not 
worked back under the paint, which has 
not yet flaked oil. If this is not done, the 
repair may have to be repeated hi a short 
time. Usually, when doing a touch-up job, 
it is better to apply two thin coats of paint 
than one heavy one, allowing the first coal 
tn dry thoroughly before applying the sec- 
ond one. Look for signs of rusting at the 
lower edges of the doors. Although most 
water that gets between the door panels 
during a rain runs out at the bottom, there’s 
always some moisture that remains on the 
surface to evaporate and accelerate the 
process of rusting. Spots where w T ater set- 
tles should receive extra attention; clean 
them, thoroughly and touch up with paint 
as in Figs. 7 and S< The drain trough 
around the cowl ventilator, Fig. 11, also 
requires this attention. And* don’t forget 



the joint around the rear-deck lid as rust 
often appears here as indicated in Fig. 0, 
All places on the body where parts are 
joined should be examined carefully, as 
moisture is retained in the narrow crevices 
for several hours, sometimes even days, 
and such places are likely to rust rapidly, 
especially if the car is over 2 yrs. old. Nicks 
in the paint on the edges of doors, Fig. 6 
and fenders should be touched up immedi- 
ately. Flashing compound applied as in Fig. 
12 will protect the undersides of fenders. 

Sometimes the rubber covering on run- 
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ning boards wears through to the metal, 
permitting rust so that the running board 
is severely damaged. Ordinary asbestos 
roofing cement is highly suitable for re- 
pairing these places as shown in Fig. 10. 
Probably one of the first places where rust 
forms is around the joint between the 
windshield and the rear^ window glass and 
their frames. Usually a rust attack is not 
apparent here until considerable damage 
has been done. This can be avoided by 
making regular applications of a clear 
compound made especially for this pur- 
pose, Fig, 4, Another place where rust 
does considerable damage before it is no- 
ticed is on the floor, especially at the joints 
where the floor is joined to the body. Rust- 
ing in these places usually results in weak- 
ening the body. Regular inspection of these 
parts with careful cleaning and painting 
usually will avoid the trouble. For maxi- 
mum protection some motorists apply roof- 
ing cement to such places, carefully scal- 
ing them against the entrance of moisture, 
AH bolts and rivets in a car- body are put 
there for a purpose so keep them tight, but 
don’t overdo it, especially on the bolts that 
attach the body to the frame. Usually there 
is an insulator on these bolts to help ab- 
sorb vibration from the chassis. If they are 
pulled up too tightly, the insulators are 
ineffective. Lubricate regularly all parts 
requiring lubrication. Use a grease stick 
for hinges and latch bolts, and a tube of 
powdered graphite, Fig. S T for locks and 
places where a grease stick cannot be used 
effectively, 

CIn a shop making small boat propellers 
out of cast aluminum, a cutting lubricant 
of paraffin oil, 20 percent^ and kerosene, 80 
percent, was found far superior to any oth- 
er lubricant for machining the par Is. 
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Folding Extension Increases Size of Car Trunk 




As I often have to carry bulky or long 
articles in my car trunk, I made this 
extension box to accommodate them. It 
is attached in a minute without the use 
of bolts or screws, and lies flat inside the 
trunk when not in use. The sides are 
hinged at the lower edges and are held 
eu the opened position by the tail gate, 
which is removable. It is held at the bot- 
tom by steel pins, which slip into holes 
in the bottom of the box, and at the top 
by two hinges, one half of each one be- 
ing screwed to the box side and the 
other half to the tail gate. Inserting the 
hinge pins Into the halves locks the tail 
gate in place. The extension is put into 
place by tilting it so that metal cleats 
screwed to the bottom at the front will slip 




into slots cut in the bottom of the car trunk, 
The rear end is supported by a long cleat, 
which rests on the rear bumper guards 
— Carl Aufdermarsh* Cincinnati, Ohio. 



Red Reflectors Warn Traffic When Truck Door Is Opened 



Attached to the inside surface of the left- 
hand door of a truck or car, red reflectors 
may help avoid an accident by warning 
traffic approaching from the rear that the 
door has been opened. Another reflector 
soldered to the outside surface of the door 
will warn traffic approaching from the 
front. Thus protection is offered the driver 
should he be forced to stop on the highway 
and open the door without first looking up 
and down the road. 



([Children can't turn on the dome light in 
your car if you connect the live wire of the 
light into the dead side of your parking- 
light circuit. 
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Catwalk Around Garage Wall 
To Walk Behind Cars 




Running around the outer walls of a 
public parking garage, a narrow walk con- 
structed of boards gives easy access to the 
rear of any cars parked in the garage. The 
walk should be anchored to the walls so 
that it will not be dislodged by backing 
into it accidentally. 



Half of Auto Tire Partitioned 
Is Good Small-Parts Holder 

When disman- 
tling a car or other 
machine, a good 
container for 
keeping the small 
parts stored and 
separated can be 
made from one 
half of an old tire by splitting it lengthwise 
through the center. The container can be 
partitioned with thin pieces of wood. 



Screwdriver Loosens Hub Caps 
Without Marring Finish 

Scratches on 
auto wheels 

caused by a 
screw-driver when 
prying off hub 
caps can be pre- 
vented easily by 
slipping a 1-in, 
length of rubber 



hose over the screwdriver blade. In use, 
just force the blade between the hub cap 
and wheel Then slip the hose down as far 
as possible so. that it will act as a cushion, 
making it possible to pry the cap off with- 
out scratching the finish on the wheel. 



Pass Card Attached to Windshield 
With Twisted Cellophane Tape 

Workmen who 
must show their 
pass cards before 
entering and leav- 
ing a company 
parking lot will 
find it convenient 
tq attach them to 
then- car windshields Ln such a manner 
that they can be displayed or removed eas- 
ily, This can be done by merely twisting 
strips of Cellophane tape and sticking them 
on the glass as shown. 



Easy Way to Detect Cracks 

Cracks in auto parts arc often difficult to 
detect with the naked eye. Axle shafts, 
castings, ete, ? may be checked easily by 
painting with u light, even coat of whiting 
and alcohol. The alcohol causes the coat- 
ing to dry quickly. The part to be checked 
should be clean and free from grease. After 
the whiting has dried, a light tap with a 
hammer will usually vibrate the part suf- 
ficiently to show 7 and outline any possible 
cracks- When the metal has been exposed 
to oil or grease, even a very fine crack will 
retain some of the lubricant and the vibra- 
tion will cause it to ooze out and show up 
very plainly through the whiting. 



Removing a Broken Starter Bolt 

Much of the dif- 
ficulty of remov- 
ing a starter bolt 
that has been 
sheared off flush 
with the sleeve on 
an armature shaft, 
can be avoided by 
slotting the bolt so 
that it can be re- 
moved with a 
screwdriver. This 
can be done with a hacksaw by sawing 
right into the bolt and sleeve as indicated. 
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Tool to Stretch Webbing on Deep Box Frames 



Upholsterers who have 
many jobs that require 
webbing to be stretched 
and tacked to a cleat be- 
low the upper edge of a 
deep box frame in a man- 
ner similar to that shown, 
will find thi* 
tool a timesa 
signed by an upholsterer 
of the Pullman Company 
and brought to their at- 
tention through the com- 
pany’s employes’ sugges- 
tion system, the tool is of 
steel* we lded together. 

The jaws slip over the 
frame edge, the length of 
the jaws being deter- 
mined by the depth of the 
cleat from the frame top. 

In use, the end of a web- 
bing roll is fed under two 
steel rollers at the upper 
and lower ends of one of the jaws, and then frames on which the tool may be used are 
over the teeth of a regular wooden stretch- compensated for by a wooden wedge* 
er + which is pivoted to the jaws. A sheet- which is attached to the assembl 
iron guard is pivoted to slip over the teeth chain, and is slipped between one 
of the stretcher to help avoid injuring a the frame when required to make the 
workman’s hands. Various thicknesses of stretcher fit the frame snugly. 



Metal Shield Prevents Furrow Wheel From WindingTrash 



Under extremely trashy conditions the 
furrow wheels of tractor plows sometimes 
give trouble by winding trash about the 




hub and spokes. One farmer prevented 
this by fitting a sheet-metal shield over 
the spokes on the land side of the wheel. 
The shield is cut from galva- 
nised iron, and its diameter is 
about 2 in. less than that of the 
wheel. An opening in the cen- 
ter allows the disk to fit over 
Ihe hub, as indicated. It is 
wired to the spokes. 






Typing Shipping Tags 

One shipping clerk lias his 
shipping tags printed in strips 
of six with a perforated edge 
between each one. This saves 
time in putting in and taking 
the tags out of his typewriter* 
as the tags can be typed in 
strips and then be torn apart 
for the various packages. 



AUGUST, 1942 



145 





SPtNDiE 



HOLDffe 



■ FACEPLATE 



WtfEEL TftUED FOR CRINGING 
BETWEEN CfiHtBtJ 



WHEEL TBU-EP FOB 
INTERNAL GBIK&rNC- 



PJAMQNP NIJS 
— GRINDING wheel 



Precision 

PART 6 OF BASIC SHOP 



ACTION / 

beluvul Hu* iu xeA • 

One secret of fast, moss produc- 
tion of Foterehemgeoblc part* 
for plants tanks, guns and oth- 
er wor equipment Jies in preci- 
sian grinding — somcfirncs to 
within ,0001 in, of perfect 51 i-e. 
This arfide gives you the high- 
lighls on precision grinding* 
which every pppreniice machin- 
ist should know 



By H. J, Chamberland 

T OW-COST m 3 ss production of 
interchangeable parts is large- 
ly Lhe result of semi -mechanically 
controlled precision grinding with 
improved machines and grinding 
wheels. 

Tool-post grinding: Cylindrical 
grinding originated in the lathe 
and is commonly known as tool- 
post gl*inding t the grinder being 
mounted on the lathe tool post as 
in Figs. 1 and 2, which show an ex- 
ternal and an internal grinding op- 
eration. Tins particular grinder is 
of 1-hp. capacity and produces an 
excellent finish while holding close 
tole ra nces. It can be set up instan t- 
ly for internal grinding by a quick 
change of the driving and driven 
pulleys. Precision ball-bearing 
construction of such units assures 
accuracy. Also, with the addition 
of an economical attachment to 
such a grinder, thread grinding 
can be done in any screw- cutting 
lathe, Fig r 6, which makes it pos- 
sible to correct threading- tool er- 
rors and heat-treating distortion. 
A wheel-truing device is provid- 
ed to shape the wheel face to the 
desired thread form, Figs, 3, 4 and 
5 show three methods of dressing 
wheels for lathe grinding. Note 
that in each case the wheel face is 
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Upper photo shows how threed grinding it donr in ci scr*w- 
tiilting lokhe by mutant jf dn dt^dunent on o tooUpovt grinds r, 
which corrocli throci ding-tool errors and hear-trealmg distortion, 
lower phoio -shows how a tool-post grinder is tel up for use 
on a milling machine 



dressed so its entire? surface will cut in 
alignment with the surface being ground- 
Tool-post grinding is not restricted to use 
on the lathe only' in Fig. 7 a tool- post, 
grinder is used on a milling machine to fin- 
ish a die. While this is somewhat of a du- 
plication, of vertical milling work, it is much 
more precise as a pencil -type grinding 
wheel replaces the end mill. 

Types of grinding machines: Besides 

tool- post grinders, which could he consid- 
ered accessories, the major types ol grind- 
ing machines used for parts production arc 
the universal the cylindrical, and surface 
grinders. In addition to these there are 
specialized floor and bench -type grinders. 
The universal grinder, indispensable in any 
machine shop, is of utmost interest to the 
apprentice. As vibration is the greatest 
problem of precision grinding, the 
machine must have considerable 
weight and rigidity so that vibra- 
tion is eliminated. 

Universal grinders: A univer- 
sal grinder, Fig. 8, is a machine 
readily adaptable to either exter- 
nal or internal cylindrical work, 
besides side or face grinding. Usu- 
ally this typo of grinder is made in 
three sizes* has automatic trans- 
verse and cross- feeds, will grind 
straight or tapering longitudi- 
nally; also straight, concave, con- 
vex and at an angle transverse- 
ly. With all grinders, a compound 
or coolant is used for maximum 
gutting efficiency. Tins not only 
avoids generating excessive heat 
but also serves to impart the de- 
sired finish. A mirror like finish is 
possible when grinding cylindri- 
cal work but this requires prac- 
tice, To change from external to 
internal work on a universal 
grinder, it is only necessary to swivel the 
wheel-head platen 180 degrees to bring the 
internal spindle into working position. Fig. 
10 shows a closeup view of an interna! 
grinding operation. In this case the part 
is bolted to the faceplate. 

When using a chuck to hold work for 



grinding,. the work is trued while in align- 
ment with the tailstock. Then the center 
res l is adjusted to replace the tailstock 
which is removed from the table. When so 
using a chuck, the center rest or steady rest 
should always be used even with short 
parts to avoid too much pressure on the 



Phaiwt (hraujeh the c-aurtesT of CotitinrnKal THC-. All its FpCsm Co. , Bru'-in <4: fihnrjie Mfjcr. Co. and The Dumarr Co. 
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stock is not in reality a finishing 
wheel, and quantity and quality 
cannot be had simultaneously. 

For a shaft-grinding opera- 
tion when the length of the part 
is comparatively long in rela- 
tion to its diameter ? one, two, 
three or more so-called back 
rests are used to compensate 
for wheel pressure. Fig. 13 il- 
lustrates the directions of wheel 
and work rotation for various 
grinding operations, A for lathe 
grinding and B for regular 
grinding machines. Note in C 
that a hole or bore may be 
ground from the back side in 
both cases and still maintain 
the desired opposite wheel- 
work direction of rotation. 

The conventional method of 
dressing the face of a grinding 
wheel for external cylindrical 
-■rinding is shown in Fig. 14 r The 
dressing fixture should bo posi- 
tioned about midway on the table. 
The diamond should never be 
forced to remove more than .002 
in, at each pass, and use of the 
automatic transverse feed is ad- 
visable for best results. The im- 
proved diamond dressing fixture 
shown in Fig, 15 is of simple con- 
duction and permits obtaining a 
fresh cutting edge from die dia^ 



In Fig, £ o p^rraaHvOThtnagntl thu*k if 
used It hold iht work for side or fate 
grinding. EMow, do&e-up view of an fo- 
Jernal grinding operation using small 
wheel. Work it belled lo taev plate 



chuck jaws and to maintain con- 
centricity, Fig. 9 shows how work 
for side or face grinding is held by 
means of a permanent-magnet 
chuck which requires no electrical 
connections. 

Cylindrical grindery An exam- 
ple of a plain external cylindrical 
grinding machine is shown in Fig, 
11. It is not unusual for one of 
these machines to remove "'in-in, 
stock from cast or malleable iron, 
brass, bronze and aluminum cast- 
ings three to six times faster than 
can be done by turning. However, 
one must bear in mind that a 
grinding wheel intended to hog off 
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EXTERNAL 



mend point for e&gh dressing. By using the @ 
twelve divisions consecutively the diamond 
point will remain permanently sharp. It is 
advisable always to use a diamond about 
50 percent larger than normally recom- 
mended, and to use plenty of coolant if 
available. Diamond costs are high when 
tools are victims of sudden temperature 
changes. Wheel- truing diamonds vary in 
several shades from white to black but the 
color has no bearing on the hardness or 
internal structure of the stones. 

Chatter marks: The problem of chatter 
marks has been overcome to a great extent 
in grinders but there are still many anti- 
quated cylindrical grinders in use. It is a 
simple matter lor an apprentice to learn 
how to operate a grinder but it is a differ- 
ent story to be a trouble shooter. Chatter 
marks are very often invisible to the naked 
eye and only show up after a ground sur- 
face is polished or lapped. The chief causes of chatter 
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CAUSE QF CHATTER MARKS 
IN CYLINDRICAL GRINDING 



marks are given in Fig. 13. 

Surface grinders: Surface grinders are as indis- 
pensable to machine-shop practice and production as 
grinders already described. They grind machine parts 
singly or in multiples, and perform all surface- grind- 
ing operations related to tool work such as dies., fix- 
tures, gauges and the like. Although the rotary- type 
grinder is productive* it is limited to plain surfacing. 
On the other hand, the transverse table grinder such 
shown in Fig. 16 is used for the many diversified 
surface-grinding operations and is well suited for the 
trainee or apprentice to gain extended experience. In 
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Figr 17 a numb or of small parts are ar^ 
ranged on a permanent-magnet -type 
chuck to surface- grind them simultane- 
ously, while Fig, 18 shows a large spindle 
head being surface- ground square with the 
bore. A coolant is imperative to remove 
more stock per pass on soft steel and to 
prevent injuring hardened steel parts. 

Checking for error; Modern grinding 
machines are easy to operate and control 
especially surface grinders whereby the 
operator can master not only a .001 -in, hut 
even a .0001 -m. cut. On some types of sur- 
face grinders much of the work has to be 
surfaced with the sides of the wheel and 



therefore it is important to check 
up for errors between vertical and 
transverse movements due to 
wear. This can be done by a fix- 
ture of the kind shown in Fig. 19. 
By dressing the sides of the grind- 
ing wheel as in Fig. 20 and taking 
very light alternate cuts trans- 
versely on surfaces A and B, a va- 
riation in width between both ends 
of the recess indicates wear, A test 
for utmost accuracy in the vertical 
feed is made with a part as shown 
in Fig, 21. After dressing the 
wheel face accurately, the wheel 
is fed down to barely contact sur- 
face A. Then surfaces B to F are 
spotted in their order by stepping 
down B .0002 in. C .0004 in. and 
so on. If, after doing this, F meas- 
ures 001 in. lower than A, the ver- 
tical feed mechanism can be rated 
as perfect. 

Hints to operators : The appren- 
tice on a grinding wheel need not 
worry about such things as grade, 
grain^ bond and structure of the wheels. 
They are selected with extreme care,. 
Wheel manufacturers do the experiment- 
ing and pass on the results to users of 
grinding machines who sec that recom- 
mendations are followed. 

The operator should use extreme care 
when dressing grinding wheels, especially 
the harder grades. To make a wheel of fine 
and closely spaced grains cut faster, open 
the grain structure with rapid transverse 
movement of the diamond across the face. 
To make a wheel of coarse and widely 
spaced grains cut more smoothly, use a 
slow transverse feed of the diamond. The 



ConvenHonal method of dressing fcee of a 
gentling whqftl f o-r external cylindrical 
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lari-on of tba thafl on which the diamond 

11 mounted 



ISO 



POFULAK MECHANICS 







HARDENED 
ST-EEt POSTS 



UNDERCUT 
Ol OTrO .015" W<TH 
ABRASIVE STICK 



Q3AMONB 

DIBESSeO 



CUTTING 



SURFACE 



GRINDING 
WHEEL — i 

4k a 2" * 4 BLOCK 
OF TOOL STEEL, 
HARDENED 



sharper the diamond, the better It will 
work in both cases. 

Grinding wheels operate at predeter- 
mined speeds, computed in surface feet per 
minute, (sXp.m.) It is Important that the 
original surface speed be maintained for 
precision work, as the wheel wears down. 
Correct relation of work speed and trans- 
verse feed is easily determined with a little 
experience, It is best to favor an increase 
in work speed rather than in transverse 
feed., until the correct cylindrical cutting 
action has been determined. 

In internal grindings too large a wheel in 
relation to the size of a hole results in too 
wide an area of contact, which generates 
excessive heat. In surface grinding, the 
deeper the cut, the less cross-feed is ncc- 




Thij i± the laU installment of the series of Arti- 
cles on basic shop moth inns. However, SErtiilur 
artietci relating essential machine-strep prat- 
ike win be continued. Next month J s Isiue wilt 
couloir in-fo-r motion on Culting oill of practical 
value to every machine opera- Tor. 



essary per pas? of the wheel. In cylindrical 
grinding, watch the last .001 in,; the more 
transverse movements you get out of it, the 
better for accuracy and finish. 



An Error That Is Likely to Occur 
In Tempering Steel 

In some shops, small tools often are hard- 
ened by cooling the end hack an inch or so 
and then tempered by allowing the remain- 
ing heat in the body of the tool to reheat 
the hardened part to a certain temperature, 
indicated by oxidation colors appearing on, 
the polished surface, However, if the tool 
is not cooled back far enough the heat will 
run out to the end too rapidly and the first 
color, a straw, will be polished off before 
It is observed, and the colors following will 
not indicate the proper temperature. In- 
stead, the tool should be cooled back far 
enough to polish the end before heat suffi- 
cient to produce oxidation colors travels 
toward the hardened end, Then, when the 
colors do appear they may be observed in 
their regular order and the tool cooled at 
the proper color and temperature. 
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Tray Held Between Ladder Rails 
Keeps Tools Handy 




Tinsmiths ami others who often have to 
work on a ladder will find this simple tool 
tray a time saver. It is made from a section 
o£ eavestrough with ends soldered in place 
and fitted with a couple of metal -strap an- 
chors, These are drilled to slip over screws 
driven part way into the ladder rails. 



Governor for Old Auto Engine 

Anyone having an old auto engine that 
is used as a stationary power plant will find 
this governor highly satisfactory. It con- 
sists of a U-shaped piece of iron which is 

drilled near the 
ends to take the 
governor shaft. 
The weights are 
two short pieces of 
motorcycle or bi- 
cycle chain fas- 
tened to a couple 
of flanges, one of 
which is keyed to 
the shaft, the other floating on it. The 
flanges arc made from a couple of short 
pieces of pipe which is split back half of its 
length and then bent outward at right an- 
gles. A large ring carrying a throttle rod 
rides between two pipe washers coupled 
to the floating flange. A coil spring placed 
over the shaft end between the two flanges 
provides tension on the floating flange. If 
an old generator housing is available, it can 
be cut down and used instead of the U- 



CHAIN. ^"SSjQb 1 







TENSION Li^Rl N«.i 



shaped piece. This will be better as your 
governor shaft will then rotate on ball 
bearings. 

— fchas, Guthrie, Smith Falls, Ont. T Can, 



Rolling Edge on Cultivator Shank 
Prevents Clogging by Vines 

One farmer pre- 
vents his cultiva- 
tor from dogging 
when .vorking in 
fields containing a 
heavy growth of 
weeds and vines 
by proxdding roll- 
ing edges on the 
shanks of the cul- 
tivator beams. 

Each roller con- 
sists of a small rod 
supported vertically in front of the shank 
by eyes or bearings formed from flat iron. 
These are bolted in place as indicated. A 
washer and cotter key at the top of the rod 
keep it in place and allow it to turn freely. 



Spring-Roller Unit on Large Door 
Acts as a Stop and Support 

Fastened to the inside of a large door 
that opens off a hallway or corridor, this 
spring- roller unit is ideal for factories and 
warehouses where a door must operate 
easily yet remain in any desired open po- 
sition, The unit consists of a piece of 1-in, 
pipe with the top capped and a collar 
around the lower end. A coil spring with a 
metal disk welded to one end is placed in- 
side the pipe to bear against a loosely fitted 
wood plug* which carries a caster. The 
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spring exerts a constant pres- 
sure on the roller and plug 
thus keeping the door at any 
position desired j, and allowing 
the door lo be opened or 
closed easily. By turning the 
caster wheel to a position par- 
allel with the door, the latter 
may be held rigidly. 



Kerosene Locates Leak 
In Tanks 

One dealer who sells used 
hot- water tanks locates tiny 
leaks for repairing by using 
kerosene,. About a quart of 
this is poured inside a tank, 
which is then rolled around to 
distribute the kerosene over 
the entire surfaces. Next the 
tank is set on end and painted 
on the outside with a weak 
lime whitewash and allowed 
to dry. At any spot where 
there is any indication of a 
leak, a yellowish spot will ap- 
pear on the whitewashed sur- 
face. After all leaks have been 
repaired, the interior of the 
tank must be cleaned thor- 
oughly to remove all traces of 
kerosene, especially if the 
tank is to be put back into 
home service. 



How to Reseat Lids on Paint Cans 
And Prevent "Skin” on Contents 




Once a paint can is opened and only a part of the con- 
tents Used, it IS difficult to reseal it properly unless you 
use some form of straight-line press* One way is to cut 
several disks from hardwood to a slightly larger diam- 
eter than the lids on pint, quart, half-gallon and gallon 
cans. Next, remove all paint from the groove in the top 
of the can, add a small quantity of linseed oil and re- 
place the lid, with a wood disk of proper size on top. 
The lid can then be reseated in an improvised press or 
the can may be set on a drill- press table where it is 
possible to apply pressure to the wood disk by lowering 
the chuck. Of course, you can't remove all the air as 
was done in the original sealing, but tipping the cans 
upside down occasionally will prevent the formation 
of a film or “skin 1 * over the top of the contents. 

— W. C. Lammey, Downers Grove. III. 



Metal Waist Sling Extends Level Rod for Surveyor on Hilly Ground 




When surveying for ground elevations 
where the level rod is too short to be sight- 
ed when it is resting on the ground, this 
sling will elevate it to the line of sight. The 
sling is made from a piece of wide flat iron 
bent Lo Lhe shape shown so that it can be 
hooked over the workman’s trouser belt. 
The sling should be made so that the rod 
will be held a measured distance from the 
ground, usually about 3 ft. Such a sling is 
accurate enough for most ground eleva- 
tions or for measuring for cuts and fills. 



Cjlf your band-saw blade has a tendency 
to track to one side, the trouble can be cor- 
rected easily by honing this side of the 
blade with a fine stone while the machine 
is running. Excessive set is cut down on 
the leading side, which corrects trackage. 
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Truck Drivers' r Out and In’ Time 
Shown by Dials on Board 
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To keep track of his drivers at all times, 
one owner of a trucking company ruled oft 
a piece of plywood and painted a series of 
dials on it is shown. Holes were then 



drilled in the center of each dial to take 
tight- fitting pins which hold red hands or 
pointers. As the board is mounted on a 
wall in a convenient position for all drivers, 
it takes only a minute for them to set the 
hands under their number to indicate times 
of departure and expected return. 



Smooth Wire Protects the Edges 
Of Feed Box and Manger 




To prevent sta- 
bled horses dam- 
aging the edges of 
their feed boxes 
and mangers by 
gnawing away 
portions of the 
soft wood, one 
farmer stapled 
lengths of heavy 
smooth wire to the top edges as shown, If 
suitable wire Is not readily available, strips 
of flat iron could be used. 



THIS NEW BOOK DESCRIBES SEVENTEEN LOW-COST BOATS 




Whttl Make 

Shows what r-j make and how tn make hundreds of 
things J or fun ur profit. Furniture, novelties. jig 
saw projects. gilts, toys, Baiun, photographic 
equipment. Stl Ol 3 Lu'jk:;. VOlUinty L, 2. 3 > 3H3 
jLUt-rcstJng pageal $1 .47. SLoxk volumes 5tk. 

Sh*p Nqitnt 

PppuJar M-rch4in.le.fi annual mcchanJc'B guLde. For 
evwy man who use* io*ls. Few subject* covered 
are lathe operation, draining, shop- practice, using 
tools, welding, autos, eEeettLcSty. time Attd money - 
^aving Jhorlcu.Es, Set ■*[ 4 ImhiJu (Shop Notes tor 
■ 42 , ' 4 1 , ' 40 , " 3 D j S 3 . 0 - 5 . Emy lr vdIuiilce 50 c. 



Gar this new book and build a bant ol ha me . Yap tan 
d* rl_ Just Jhg bpril yvw'wQ a\wayt wanted^ po war, 
a-mJ ot rqwbgat. They're all tiBrs in I h 1 1 new 192-pa-ge 
book, prepared especially for five home craftsman with 
llmired tools, no eMptfritnct sad liltlo maney to ipend. 
Only $1-25 postpaid^ 

Other Helpful Books 

forty Power Took You Con Make 

If ydU ^'u 13 ! H cl lu^peiuive mulOrUed w urk.-c hup that will jtpred 
Ujp your y-aci and da- it liDcuratcly. \f,e\ thin nraiELZinK Uaak. 
Shun* haw to makn- tarty dJ ffe-rmit mnahln^. xu^h n,£ 

drill press. jLKsav, bnsidsaw, drcul»T sa^‘. s-anders from pipe 
fitting, old uuto partE, ffc. 41 2&. 

Ye ur Car 

Add ttluusahda Of CUE Ira Of life Eo your car And operate cur 
HjtaijOrrtS tally. LH2 Phrtk Of icKmi'-y :irnL IilIxit-jjiivliik adi'an, 
short Cuts. For nwtoriito, guTajic and service men. S3, 25. 

1001 Ways re Use Cencrale 

Hn ! ,T Eo l i TA' canci^cE.L 1 around the home, c ijltcI nra, workshop and 
Lualnes*. Do work for youreelf. Esi ! e, make money, il W. 

Money Making Formula* 

Over 3.W5 up-lD-dutf: farmuliLs ; acjpply dLreriarf. Start your 
o^'3i manufacturing business by Un.njsfornstjig simple mgredl- 
encs into wanted products. $2 dm 

■Garden Book 

Uni Id yam- atfn E-relllAts. fences. Sawn furniture, outdoor Are- 
p!iF,crj;_ attractive anuHiuuuLs, -etc. $-1. i>M 

Welding, Brazing and Soldering 

Elow to construct ^elding equipment and use it cftlcEciltly. 
Small are we LdGT. spot welder, arc lurch. Trick* i >[ .luldrcLiLif, 
i:>L'iL j: i as , huat creating Iron and. 4! -&■ 

The &oy Mechanic 

The book ter your twy---rnr any buy. Telia Sm 1 *' to build tnLdfiei 
auiu. Louts, models, games, crvEttoorfc. Hundreds af pLtLu.i'ra, 
12. Do. 



Order fram this 3 i st. Ask far FJSEE bat>k catalog. Money refyndnd if you're not saiisfied 
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RADIO 




First Aid Suggestions for Your Table Sets 



PART III 

T ADY S take that set out of the window, 
^ also keep it off: radiators and out of 
bathrooms if you want it to last for the 
duration. Extremes in temperature and 
humidity can cause any receiver, especial- 
ly table models, to develop bad hum and 
crackling noises very quickly; they even 
S ’pass out” entirely when electrolytic con- 
densers freeze. If a set has been subjected 
to extreme cold, always give It a chance to 
thaw out completely before you turn it on. 
Excessive heat and dampness also should 
be avoided for just as good reasons. It is 
highly dangerous to operate radio receiv- 
ers in bathrooms* arid the moisture cer- 
tainly does not do the set a bit of good. 

Tube replacement procedure in table 
model receivers is not quite so easy as in. 
the console sets previously considered in 
this series. Table models are necessarily 
compact; in most cases the designer uti- 
lizes every inch of available space and the 
tubes can be removed only by first taking 
the chassis out of the cabinet. However 
this is not difficult to do, as it is a more or 
less standardized operation. Beginning 





with photo A b please note that the line cord 
is removed from the wall socket and the 
external antenna wire is disconnected, in 
case one is used. Now remove the back 
cover which is hold in position by several 
small wood screws. Next, pull or pry off 
the push- on knobs as Illustrated in photos 
B and C. Now stand the cabinet on end, as 
(Continued se page 170} 
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P LOT 
LIGHT 1 



5 P.M 



■TALK' $W. 



ilf0PEW» 



ri£TE^ 
CASE fOR 
GUSTATION 



0 ADrO servk , emen t classroom in- 

1 ^ s true tors and experimenters will 
find this simple mtercommunicator easy 
to assemble from odds and ends of 
standard parts, many of which can be 
salvaged from discarded apparatus. It 
consists of a master station and a sub- 
station as a basic system which is sub- 
ject to many variations and uses in shops 
and schools. 

An old meter ease was employed to 
house the sub-station, and the master 
station cabinet may be made of plywood 
instead of metal Tire base can be 
formed from scrap sheet metal or an old 
set chassis of similar size may be used. 
The master station is a high-gain ampli- 
fier operating from any II 5 -volt a.c. or d.Ci 
line. Simplified switching circuits at both 
stations switch the speakers from the out- 
put of the amplifier to the input in such a 
manner that they also serve as micro- 
phones. A special feature Is the signal tone 
produced at either station at will for call- 
ing. This tone is produced by oscillations 
resulting from feed-back coupling. 

Presented p ictorially in Pigs. 1 and 2, and 
photos A s B. C and D, ail construction de- 
tails are clearly shown; the schematic cir- 
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SYSTEM SAVES TIM 



HAS SIGNAL TONE FOR CALLING 
OPERATES UP TO 3 SUB-STATIONS 



cuit diagram appears in Fig. 3. The U2,J7- 
GT tube serves as a high-gain pentode and 
is resistance- coupled to the 50L6-GT beam 
power lube which has ample power to 
drive both speakers. Inverse feed-back is 
used in this stage to improve quality. A 
45Z5-GT half-wave rectifier Its he has a 
tapped filament for the pilot light. 

A piece of heavy screen is mounted hack 
of the master station speaker hole to back 
up the grille cloth. The switches are s< Cen- 
tral&V* or similar types: the speakers and 
the input transformer are inexpensive 
“Cin&uda graph p” or similar units. It is im- 
port ant that the wire from the center screw 
of the output terminal strip be connected 
tn the same point as the grounded lead of 
the input transformer. Cabled leach may 
be up Lo 2,000 ft. long; shielded lead is doth 
covered. If no tone signal is heat'd, re- 
verse the primary leads Z and Z on the 
(ConPmged p<xg® 172'! 
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Junk -Box B- Eliminator for the Experimenter 




A LTHOUGH designed primarily for the 
* new Special C+ V*' receiver that will ap- 
pear in the September issue, this extreme- 
ly simple B-ehminator Is suitable for use 
with practically all of the small battery- 
operated sets that have been described in 
previous issues. The E-eliminator simply 
replaces the usual B -battery. 

The IITZG-GT, or 117Z6-GT/G tube, ei- 
ther of which may be used, has a heater 
which can be operated directly off the pow- 
er line without a dropping resistor. Ths'ce 
fixed resistors and a standard a.c.-d.e. type 
fitter and by-pass filter condenser block 
provide all the filtering necessary. How- 
ever if It is desired to reduce the low hum 
level to a still lower value ? the optional 5G 
mfd. 200- volt electrolytic condenser may 
be used as indicated in Fig. 1. All part* are 
clearly specified in photos A and B a and 
the simplified wiring diagram Fig. 2 r Like 
all a.c -d.e, circuits, this one must net be 
grounded. This means that the receiver 
with which the B- eliminator is used should 
be connected to ground through a .1 mfd. 
400- volt paper -type condenser if a ground 
connection is required, as no direct ground 
can be used. The B positive voltages sup- 
plied at the Fahnestock clips are as follows: 
“high’* 80 volts; ^medium” 45 volts and a 
“low” of 6-8 volts which is suitable for the 
flash light -battery type receivers. Keep the 
B -eliminator several feet away from the 
receiver to prevent stray hum pickup. 



LUC Fl&.2 NOTE- C,= + |G MFC). £00 V. f ttEQ) 
TOMO-V. A.C. _ Cz - + I ? Mi F D, ?OOY. (GREEN) 

OR D.C, LINE C J&C^-MO+rOHF|]. (blUE'y 
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P/uLotuuJ. RADIO SUGGESTIONS 




(A.- Emergency aircraft detection- 
range may be trxlertded in quiel 
locnJitiei by uS-liiCj Qfl ordinary 
high -gam hym-ffr? audio ampli- 
fier, with headphone^ pluggnd in 
ahead of the final power output 
stage 1 -. Fig. 1 and sikclch ijluatfCle 
a lapef-iype microphone and meg. 
aphone pick-up arrangement; this 
is fairly directional bat same noise 
iii caused by ham Wat! vibrntigna. 

Fig. 2 is a prcrcficat melhod of us- 

1 1 1 g a lioiidhuclianal microphone 
in a Frame Screened wilh » i I k 1o 
prevent wind noises, fig. 3 shows 
construction details ios making a 
larg e experiimgnlni cane I E ) 
Flus-h.Sype tilting wall speaker as- 
sembly for classrooms ha uses art 
S-iOr pod dynamic speaker 
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hole salde-rln-g lug cut for quick connection 
In binding post l! Insulator substitute* 
for antenna hoi yard pulley. :J French var- 
nish kil blend* cabinc? re pair * with finish 
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Lapel 'Mike’ and Sound Amplifier 
In Compact Portable Form 



Weighing only 35 pounds, this really 
portable 15- wait amplifier can be carried 
anywhere and set up ready for immediate 
use simply by plugging it into any 110- volt, 
60-cycle outlet. The tiny microphone clips 
to the speaker's lapel and prevents the user 
from "‘walking away from the microphone** 
- — a feature appreciated by vocalists and 
other entertainers and listeners. 



Electronic Air Raid Siren 

Designed to give both great volume for 
alarms as well as a simple method o£ crowd 
control, this unit makes use of a vacuum- 



tube tone generator which can either du- 
plicate the rising and falling tone of a me- 
chanical siren, or can be set to any pitch 
for best audibility over traffic or manufac- 
turing noises. A microphone can be used 
for voice announcements over the same 
system, an important feature in avoiding 
confusion and panic In crowded places. A 
reassuring voice following sn air raid sig- 
nal may save countless lives. It operates 
normally from any 1 10 -volt source, but in 
case of current failure can be switched to 
6 -volt storage battery operation. 



Automatic Entertainment Unit 

Providing entertainment for recreation 
centers* canteens and homes or wherever 
a compact counter or table-model unit is 
required, this 110- volt a.c, phono- 

radio combines 3 -band radio reception 
with automatic record reproduction. The 
automatic record changer plays up to 



twelve 10-in. or ten 12-in, records at one 
loading. Automatic volume control, tone 
control, built-in loop antenna and a 5% -in, 
dynamic speaker are some of the outstand- 
ing features. The superheterodyne circuit 
includes a noise -reducing r.t stage incor- 
porating the following tubes: two 6SKT P 
one 6SA7, one 6SQ7, one 25L6, one 25ZG, 



Blueprints covering simplified rodio tanstrgition or- 
liclc-5 ip Ihli anti post issues are available far 25c 
each- Many papular l^-ilcd e.ire.uiJs for beginners-, stu- 
dents and 1 fl^periTnerlers may be bgil* wilh used ports. 
Detailed material lists can be obtained from Papular 
Mechanics Radla Department upon receipt of poitngor 



NEXT MON TH — Expert me liter s “Special” 5-Band “Twin” Two -Tuber, No r 2 
sot tn the Special “V” scries; each unit is a complete receiver and employs simi- 
lar parls, with minor junk-box additions. Set No. 1 appeared in July. Also — Crys- 
tal -Tube Set Built Into an Old Clock Case, and. First Aid for Home Receivers, Part 1. 
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Kodak PLUS X FILM, with which Mr. Finney made 

his flash shot, is fully panchromatic. Combines extra 
speed with unusual fineness of grain. Negatives made 
under adverse light conditions yield generous enlarge- 
ments free front disturbing gniimncss. Has a special 
ant i halation base. Available in rolls and pacts. 



There is a Kodak Film especially 
designed for every picture-taking 
purpose . . . Meet the complete 
Kodak Film Family at your Kodak 
dealer’s. . . . Eastman Kodak 
Company. Rochester. N. Y, 



The Great Pictures are made on KODAK FILM 
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There’s Money in Honey 

(Conllmitd ffem pog-n 83} 



Some of the bees will sting you now and 
then, of course, but how often depends on 
several things. Of the three races ol bees 
most used in the United States, the Cau- 
casian bee is one of the gentlest* the Italian 
bee is fairly gentle, and the Cyprian bee is 
the "hottest." But the Cyprian holds the 
world record for honey production. Col- 
onies of stintless bees have been developed 
but such bees generally tire pretty poor 
honey producers. 

The best defense against stings p of course* 
is proper dress. Most beekeepers protect 
their heads with a veil or wire screen but 
few of them bother to wear gloves, Hives 
should be kept in lonely spots where the 
bees are not apt to be disturbed. The bees 
should be approached during the hottest 
part of the day* when they are inclined to 
be lethargic. Taking a hath just before 
approaching the hives is said to decrease 
the chances of getting stung. Never stand 
directly in front of the opening of a hive.. 



A few puffs of smoke from, a bee smoker 
pacifies the insects when top supers are be- 
ing changed or combs are being removed. 

You must beware of two bee diseases, 
neither of which will affect the Quality of 
honey as far as humans arc concerned. 
The so-called American foul brood is high- 
ly contagious and to combat it the bees and 
honey must be completely destroyed, the 
Interior of the hives burned out, and an 
entirely fresh start must l>e made. Euro- 
pean foul brood may be combatted by kill- 
ing die queen bee and obtaining a new 
queen of healthy stock. 

Right now beekeepers are receiving re- 
tumi that amount to one or two hundred 
percent per year on their investment, al- 
though they estimate that after the cost of 
their own time is deducted their profit 
amounts to about 33 percent per season. 
Anyway, there’s money in honey these 
days. But he careful! Even if your bee-* 
keeping is a success you may get stung! 



They Play Jackstraws With Trees 

f, Ca n 1 i n 'jetd f-rorrt p j g e BPj 



has stacked the felled trees in a stream 
which falls from a considerable grade into 
the river down which the logs must float. 
In this way the drive will have the advan- 
tage of the fall to give it its first impetus. 

The loggers carry dynamite. With prac- 
ticed eye they look for the “key” timbers. 
They set the charge, light the fuse and 
dash for shore. With a roar, thousands of 
giant logs go up in the air like toothpicks 
and crash down to fill the river from bank 
to bank. The bailie of men against frantic 
waters and boulders and huge timbers is 
on. If you don’t think it is a battle, you’ve 
never spent sixteen hours a day on a log 
tossing in a surging torrent. 

Although few of them can swim* the 
white -water boys of the upper Clearwater 
scorn to use life belts. Each, however* 
wears the best caulked shoes* for caulks 
are to a lumberman what a tail is to a mon- 
key. He couldn’t go anywhere without 
them. On them depends his life when he 
digs into slippery wood and ^birls" to keep 
his balance. 

Each man also has a peavey as his most 
useful tool. With the pea vies* logs are 



grasped and turned and the men pull them- 
selves up out of the water, steady them- 
selves when they must drop flat, and some- 
times test the depth of the river. 

As the drive gets underway and passes 
on ahead, behind it float the wanigans- One 
is the cook shack* the second houses the 
men's sleeping quarters. 

The shanty boys get plenty of good 
“grub” and they need it* for about eight 
weeks each spring they work in wet clothes 
and frigid water ail day and try to dry their 
duds by a bonfire on the bank every night. 

Behind the great body of logs, but in 
front of the wanigan* “sackerg” travel in 
light boats having flat bottoms and taper- 
ing ends. These sackers are the men who 
loosen the logs that have caught along the 
shore and stayed there as the rest rushed 
downstream. The boats are built to run up 
close on the banks and rocks. Wading in 
water and mud, with their pea vies and cant 
hooks* this part of the crew frees the heavy 
timbers that have lodged fast. 

Meanwhile, all has been going well 
ahead. The acres of logs have kept in mu- 
(Conlinucd to lAJ) 
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More Vital* 
More Dependable 
than ever / 



"Hiirncssing ,l c.}vt:r a thousand — by hooking 

up the ignition harness of a giant aircraft engine 
to a set of Champion Ceramic Aircraft Spark 
Plugs. Dependable Champions are on active duty 
on every war front On land, water and in the air. 



The Saturday afternoon ritual of the early car 
owner was a spark plug cleaning session. The 
old-timer spent a lot of time tinkering with engines 
and .spark plugs. Now, all you have to do, for the 
heat spark plug performance and economy, is to 
have your Champion dealer test and clean them 
regularly with his scientifically designed equipment. 



All of us are using our cars less — doubling up- — 
making a special event of what used to be a 
commonplace trip. Makes you appreciate your 
Car, doesn’t it.? Give your ear an extra lease on 
life by replacing old, worn-out, or inferior 
quality spark plugs wkh new Champion*. 



TO SAVE GASOLINE • KEEP YOUR SPARK PLUGS CLEAN 
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tin ei, Then without warning qnc strikes a 
rock around which the stream is swirling, 
or a hidden snag catches it. It swings across 
channel* Blocked, the log behind it rears 
on end. Another presses against the sec- 
ond and keeps it upright. On come the 
others. They, too, are caught an the jam. 

The riv«rmen spring out on the mass. 

The ‘'king-log ” the one that caught first, 
has to be freed to break the jam even 
though the weight of hundreds is upon it 
and behind it. Perhaps by a miracle they 
can turn the trick with pea vies and a quick 
jump to safety. Perhaps they can get a 
rope around the key timber and with the 
whole crew tugging from shore, pull it free. 
But it may take dynamite. It’s a dangerous 



battle. The roar of the water kills the 
sound of orders. Each ha$ to know what 
to do and how to do it. Each has to look out 
for himself ^ and no man can be heard If lie 
calls a warning to another. Every sense 
alert— the men work. Then comes an om- 
inous cracking, sharp as gunfire. 

"She’s a-pullin 1 , a-pullinT' the cry 
warns that the jam is going to fall apart. 

Churning spray —a great dirty- brown 
funnel of water shoots skyward. Bark 
flies, logs whirl in spirals higher than the 
banks- 

Fleeing before the fury, rivermen leap 
from timber to timber toward shore, or If 
they can't make it, — catlike they crouch, 
and with luck, they ride it out ahead. 



The Iron Horse Delivers the Tools of War 

{Continued frontpage j53) 



speed of all freights between terminals — 
including stops — in 1921 wa.5 11.5 miles an 
hour; now it's 16.7 miles an hour, 45 per- 
cent faster. Furthermore, they burn less 
fuel doing it. Twenty years back it took 
162 pounds of coal to pull 1,000 tons of 
freight one mile; today it takes but 111 
pounds of coal 

The railroads measure transportation in 
tons carried per mile, Here's where the 
contrast between 1918 and 1941 shows up 
in black and white. In the first half of Ml 
the ton- miles per freight car were 57 per- 
cent greater than in '18, In other words, 
today's car is delivering three- fifths more 
transportation. 

Diesel-electric switchers shunt carloads 
of TNT and high-explosive shells up and 
down 100 miles of track at one of the gov- 
ernment's big new ordnance plants, and 
these isn't a semaphore Ln sight. Inside the 
cab of one of these locomotives: the engi- 
neer is listening to his radio. ‘Tick up 5 
carloads of TNT at track 7, deliver tg mag- 
azine 47, track 4 ? 3F comes an order; and a 
minute later, “Ten carloads of shells half 
a mile ahead. Proceed slowly/* 

A dispatcher controls all the deadly traf- 
fic in this vast yard by two-way FM radio. 
This is a private?, if infra- mural 1 ' railway, 
of course, but it’s typical of the new tech- 
niques the roads are adopting. Short-wave 
radio signals, for example* direct traffic In 
one big freight classification “hump” yard. 

Another system now in operation on 
many railroads, doubling the capacity of 



their tracks, is the two-way, reverse traffic 
signal. It enables the operation of trains in 
either direction on both tracks. To cite one 
example* one mid western railroad is in- 
stalling two-way signals on a section of its 
double- track main line* thus converting 
several miles into the equivalent of a four- 
track line* The westbound freight that 
used to pull over into a siding and wait 
while the streamliner streaked by west- 
ward can now roll right along whiles the 
fast passenger train highballs past on what 
normally would be the east-bound track. 
All the trains on the division will operate 
without written orders, governed by the 
wayside signals controlled by dispatchers 
watching their movements on illuminated 
“Centralized Traffic Control’* boards. Sig- 
nals on the section of two-way operation 
read in both directions. 

Waybills sent by teletype,, messages sent 
by facsimile and carrier currents step up 
the pace of both freight and communica- 
tion^ Electric “mules 75 snake around load- 
ing yards hurrying the freight aboard.. 
Tough little electric high-lift trucks pick 
tip huge loads and trundle T em into box- 
cars. One of these baby giants can lift a 
10,000- pound loaded steel container and 
set It in its proper place on a compartment 
freight car. 

It takes all kinds of freight cars to move 
the load. There are more than 100 types of 
tank cars specially designed for milk or 
molasses, oil or acid, water, ice cream. 

(CanTtnued 1o page 16d) 
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...but here is one worry you can avoid 



G OLF BALLS, or automobiles— today 
they’ve got to last huger. That’s why 
king pins, tie rods, drag links, bearings and 
other vital friction points require the extra 
care, the superior protection of stem-to-sicrn 
Marfak chassis lubrication every 1,000 miles. 



Marfak helps add miles to your car’s life 
because it’s super-tough. Applied by chart— 
not by chance— it resists wear-out, wash-out 
and squeeze- out. 



_ Tune in die TEXACO STAR THEATRE 
every Sunday nij^hi — CBS 





For your peace of mind, don't say "grease 
job." Insist On genuine Marfak 40-point 
Lubrication Service. At Texaco and other 
good dealers everywhere. 



a? TEXACO DEALERS 
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Hopper cars with water tight hatches pro- 
tect cement and similar perishables, from 
rain. End-loading boxcars accommodate 
army tanks, trucks, bomber wings. Port- 
able refrigerators on wheels, loaded into 
ordinary boxcars, obviate the use of a full- 
size refrigerator car for small lots of frozen 
foods and flowers and fish. Underslung 
flatcars take on ha If- million-pound ingots 
and ingot molds for armor plate. Pneu- 
matic dump cars automatically tilt to either 
side to dump 50- yard bads of earth. 

In peace time the 235,000 miles of Amer- 



ican railways carry about two- thirds of 
the nation’s freight. In war the burden is 
heavier; more than any other war in his-r 
lory, this is a war of movement. The army 
has told the railroads they must be ready 
this year to assign 2,000 cars a day for 
ordnance shipments. 

Every five seconds a freight train starts 
ils run. Every five seconds a passenger 
train slides out of its terminal 

The railway system, says the War De- 
partmentj is *ihe backbone” of national de- 
fense, The main line Is the front line today. 



Teamwork in a Tank 

( Continued From page 59} 



hat, the job of driving is generally rotated 
so as not to decrease the efficiency rating 
through fatigue of any one member. Dur- 
ing the intensive maneuver problems in the 
war games of the Carolina^ and Louis iansi n 
this sextet was constantly swapping seats 
in order to remain fresh and learn every- 
thing possible about all the tank operations. 

When it is revealed that tank crews in 
some cases were kept moving almost con- 
stantly for 60 hours on maneuvers, catch- 
ing only occasional cat- naps, the value of 
rotating positions is readily apparent. 

You T d think “Bow Wow” Bowser would 
have his hands full just knowing how to 
drive the medium monster and keeping the 
enemy on the run firing the dual set of 
30- caliber machine guns sputtering in front 
of him. But. he’s also an accomplished han- 
dler nf both the 75 and 3 7 -mm. cannon and 
adept at taking over the radio position. 

Likewise, Sergeant Hinrman can come 
down from his turret position where be 
mans the 30- caliber antiaircraft machine 
gun in addition to directing the operation 
of his rolling fortress and take over the 
controls of the driver or the radio operator. 
In addition, he knows the intricacies of 
both cannon. A speaking tube connected 
to the helmets of the lank commander and 
the driver is used for communication. 

Handy man of the outfit is Radio Opera- 
tor Bill Daniels. As the radio operator 
generally isn’t constantly tied up with te- 
legraphy* he’s in a position to shift his at- 
tention in other directions when necessary. 
Daniels is a deft hand at slithering around 
in the cramped quarters helping both the 
75 and 37 -mm. gunners, or driving, or man- 
ning the machine guns. 
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Corporal Lott's assignment is the care 
and feeding of the devastating 75 -mm. can- 
non and woe be to the vehicle and crew 
that get a taste of it, Mees’ chief duty is 
filing the 37-mm, cannon and Hess is his 
assistant when he isn't needed elsewhere. 

In addition to operation, the tank crew 
is responsible for first- echelon mainte- 
nance! that is, maintenance equivalent to 
what a motorist gets from the corner Ailing 
station attendant. The tank jockeys must 
see that their vehicle Is properly lubricat- 
ed, filled with gas, oil and water, their guns 
cleaned, the tread free of rocks and other 
missiles, and perform other duties that be- 
come immensely important in combat,. 

Seven days a week the ll team” is out on 
daily problems — ironing out faults, learn- 
ing better formation coordination* firing 
the guns at moving targets while rumbling 
swiftly cross-country, or refreshing the 
mind and hand with the intricate mecha- 
nism that makes the American medium 
M-3 one of our most formidable weapons. 



Frozen Lard Lines Ship’s Hold 
To Keep Other Foods Cool 

Losses of refrigerator ships will not stop 
the flow of perishable foods lo England and 
Russia due to an ingenious American plan 
of making frozen foodstuffs act ax the cool- 
ing agent for other foods on ordinary ships. 
Insulated holds are lined with large con- 
tainers of lard chilled to zero temperature 
to form floor and walls around perishable 
foods, A layer of lard containers is placed 
over the top and covered with insulation* 
This method also saves space which re- 
frigerating machinery would occupy. 

V. J. A TFPVZSZVs*, 

/c . 






/fa ?/ SPECIAL 

eVEREADY flashlight 

t ■ JH Cf - k* i 41 H 

FOR CIVILIAN WARTIME USE! 



FRESH BATTERIES LAST LONGER . . . 
Look for the DATE-LINE 



MllTAtS HAVE GONE TO TX'Ajt! 

Bui metals or no metah, Amer- 
ica needs flashlights . r .nt home, 
in business, on rhe farm* in the 
factory , . fc needs them for a thou- 
sand vital civilian uses. 

And America shall have them! 

This national need — made 
more pressing than ever by war- 
time emergency conditions — has 



been answered by ibe world's 
largest flashlight- and* battery 
laboratory* 

Here it is — the new 0 Eveready Bp 
flashlight made cf toughs 5-ply 
fibre — tested and proven under 
severest laboratory conditions. 

Yet it is made virtually without 
the use of metal. Soon available 
at all dealers! 



Made of special 5-ply fibre, new laboratory- 
tested design saves copper, brass, nickel, 
chromium and other metals vital to war usei 



STRONG I ■ ■ . Mi>Ue of 
special .fibre sheets* [isht- 
ly JHminarcd in 1 Layers, 
[he cube ls Ecmgh -iml 
hard. Ir v-ill ftivt bins 

yt\ 3 Ti service! 



WATER-REPELLENT ! 

This new "Evc;rracly 
Jlashlishi is proirre-ed b 
a spLL'ial wacer-prco 
LHULcint; which seals oc 

moisture. 



LONG LASTING! 

. , , 1.3 rop it yn concrete 
flewr— chis flash I i sfaf cast 
can "rake " ordinary 
abuse. It's unuiiNv more 

durable: 1 1k ji el milLiojfti- 0-f 
ll □:>}] I Lg:fca s nuw in (tie. 



NATIONAL CARBON COMPANY, INC. 

10 East 42nd Street, N*W V or h, N. V* 

Vftfi i>/ Union Carbide C * rbon Corporation 

Tbe word ''Lterftxd > " is a regrAiered trade- frra rJb aj 
Satiomd Curbtiu Cnmpany, fst. 



Keep t boded with de- 
pendable fresh "Ereready" 

bdtteriet—artd bare w exfr# set on 
hand for yanr light in case of long- 
continued ut£. 
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If You Can Drive You Can Fly 

{Ccnlmucd from page 69 1 ! 



the air map is freckled with 400 seaplane 
bases, and nautical light planes ^re fust 
gaining popularity. You can change a 
landplane to a seaplane in two hours. Any 
small lake or wide river is home to these 
sporty pontoon craft and a transcontinental 
flight from pond to pond is quite feasible. 
The light seaplane can land or take off on 
turf with unexpected ease. The pontoons 
skid smoothly to a quick stop in front of 
your country home. Taking off, an auto- 
mobile tows It just far enough to break the 
inertia and the seaplane quickly casts off 
on its own. One airman trying it for the 
first time towed his partner in a Taylor- 
craft seaplane a little over 10 yards and 
then, surprised at the slack rope, hardly 
had time to turn his car aside before the 
pontoons were winging over him. The 
C.A.A. is experimenting with lighted rub- 
ber doughnuts that mark landing areas, 
the lights controlled by radio shortwaves. 

Many of the technical marvels that have 
contributed to safe commercial and fast 
military flying are available to the private 
flier, but at a price. And most of them are 
unnecessary on the light plane. Self- 
starter, two-way radio, variable-pitch pro- 
peller and other extras can be had; but 
buy all the instruments and de luxe equip- 
ment and you'd double the price of the 
plane. A sensitive altimeter may cost $205, 
two-way radios 3100 to $255, rate of climb 
indicator $45 to $125, navigation lights and 
battery $55. What the government requires 
in your private plane for contact daytime 
flight is an airspeed indicator* altimeter, 
tachometer; oil-pressure, temperature and 
fuel gauges; fii e extinguisher, log book for 
engine and plane, safety belts, first-aid kit 
and if you're flying more than 100 miles 
from home, a magnetic compass. 

The actual cost of flying is astonishingly 
low. Light planes average a half cent a 
mile per person for gas and oil An engine 
check every 25 to 30 hours will probably 
cost less than ordinary maintenance of an 
automobile. Hangar rent varies around $10 
or $15 a month, but low-cost private han- 
gars are appearing, A Detroit company has 
introduced an inexpensive canvas hangar 
with a steel frame. The Stinson Aircraft 
company computed all costs of flying a 
Stinson “Voyager" at 105 miles an hour 
for 1,000 hours per year at 3234 cents a 



milo p and up to G.591 cents a mile for a 
plane flown only 300 hours a year. This 
included allowance for engine overhaul* 
insurance, and depreciation at 25 percent 
per year. Actually a plane can be dep fe- 
ci ated over 10 years, for its normal life is 
far longer than lhat of an automobile. Its 
engine is a simple one of low horsepower* 
with direct drive, no complex transmission 
and gears* no cooling system, no water 
pump nor pipes nor fan, simple controls, 
less starting and stopping and road jolts 
than your automobile endures. Original 
cost runs from around $1,000 up, and in- 
cludes a primary course in flying. But the 
average light plane enthusiast either rents, 
or forms a club in which 5 to 20 members 
share costs and take turns flying* The 
club vastly reduces individual costs* and 
rare is the man who can get his money’s 
worth of flying his own plane after office 
hours. There is also a large market in used 
planes* and the second-hand plane buyer 
has the advantage over the buyer of a used 
automobile in that the log of both plane 
and engine tells you what youVe getting. 

Busy as they are winning the war t fhq 
aeronautical designers are preparing for a 
post-war world that will be at home in the 
sky, Northrop's flying wing may revolu- 
tionize the light plane as well as the trans- 
port. Cessna Aircraft is planning a ^family 
car of the air” priced like today's automo- 
bile* radical in appearance and safety fea- 
tures, Molded plastic airplanes may roll 
from assembly^ lines by hundreds, Charles 
Kettering, General Motors 1 research gen- 
ius, has designed a simple four -cylinder 
liquid-cooled engine developing 400 horse- 
power and weighing 200 pounds. A Cali- 
fornia inventor has an opposed -barrel en- 
gine delivering over one horsepower per 
pound. William B, Stout has been devel- 
oping a four-wheel sky car that will fold 
its wings and roll down the street to your 
garage. 

Mans ancient dream of flying came true 
at Kitty Hawk 38 years ago. Today it has 
come true to more than 200.000 Americans. 
Military and commercial craft aside, civil- 
ians rode the skies more than 200*000,000 
miles last year. Nothing is surer than that 
when war clouds clear, the blue sky will 
be the road to work and play for millions 
of Americans, and you’ll be among them. 
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POPULAR MECHANICS 



HOME WORKSHOPS 



Aid War Pro cj ram in 2 ways 




Tucked in basements and 

garages from Maine to California 

are teni of thousands of vitally Important 
machine took. Operated in home workshops, 
these took are bringing happiness and 
^release* H from the speed and strain of mod- 
em tile to a growing army of home ciaitsmen. 

Today, Uncle Sam is mobilising this reser- 
voir ot tools and this reserve army of hobby- 
ists for the desperate battle qf war production- 
For, vast though America's manufacturing re- 
sources are, they must be reinforced by every 
available bit of man and machine power 
to speed the arming of our fighting forces. 

Already hundreds of lathes and saws and 
drill presses, which once turned gut furni- 
ture, model planes, ships and novelties are 



producing p&rls for guns and planes and 
shells on war-order sub-contracts. 

Npw r through the pooling unit of ihe 
Division of Contract Distribution ot ihe War 
Production Board, every machine and 
every home craftsman in the country is 
Asked to- enlist in America 1 s victory pro- 
duction army! 



Send For FREE Bookie! 

I| yow own a home workshop or stv in- 
t#re«a*d in machine handlciaft , . , lor 
fenasdfl*.SS or as a hubby - . . liad how you. 
uo □ enlist vdui skill And your machine 
tools in hchulE oi your country! Sood 
for ''H.tppLnriay i* m Your Hand*." It 
givpg in]] rinfcaj]* of hpw bappineti can 
hn a bJflinfl-a through creative handwork 
— a nd conUJ nt practical *u lui 

building up your own borne workshop, 





woikgbopi 3ik* IJuB- 






I Hunniods ni than Bands of moo nro gun 
V ing ^rejler eHitLoney Ebj wflr work by 
fpaiebrcie oraiiRTiiAa?hlp. 



2 Hmflj] partn for gnns aik b^lng 1«rsiflel 
m Oli! bv Jirtbh vials. in In u nd re-da oE home 



THE duta wfo. w 



..... 



^ 0 -H E. Hiaul 

SSSeawasi 5 -*- 



Nome- 



cur 
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"He S ays it's his patriotic duty 
to clean out the radiator 
with Sani-Flusb" 

Don't risk damage due to car overheat- 
big, Sludge and rust dog the radiator— 
may lead to expensive trouble- Sam- 
Flush cleans out impurities- Does it 
quickly, easily. Costs only a few cents. 

Don't take chances on just flushing 
with water. Ssni-Flush is thorough. Use 
it yourself, or ask your service station. 
Sanj^Flush IS abso/ufe/y in MO to 

cooling systems, when used accord- 
ing to directions on c&n. It's in most 
bathrooms for cleaning toilets- Sold in 
grocery h drug, hardware and 10c stores. 
The Hygiene Products Co,* Canton* O. 

Sam-Flush 



CLEANS OUT RADIATORS 




BE COMFORTABLE— f 
SLEEP OUTDOORS* 

Send For " Outdoor* With 
t^lEine FAcnOiiri Camp tricks wml trRiJ seVre-tS 
n> iniik l" your ounJour vacation more Com- 
fofLahJir, pI^i^eii, &nd sakn See stj-lcs of 
s! im. j ]:i i n « baps and other outdoor 
equipmeiiL In h*#utifoi colors. Wrhe co- 



Th* Am»ric*n Pitf £L T* fcttl* €a 



Oufht. 51 



GrL'c-nlkD-ld 



0hl4 



First Aid Suggestions 
For Your Table Sets 

( Coe Firmed From pgq& 1^53 

shown in photo D, and remove the coun- 
tersunk scrervs that hold tho sot chassis to 
the base of the cabinet, and disconnect die 
speaker cable as indicated in photo E. Lift 
out the chassis carefully and do not dis- 
turb any of the parts or wiling above or 




below the base. From now on, follow the 
instructions given in the July issue and 
mark each socket to identify the tube as 
you remove it. If they fit very tight, use 
a small screwdriver to pry them up as il- 
lustrated in photo F, After having the 




tubes tested, replace them firmly in their 
respective sockets and don’t forget the grid 
caps or shields. 

Now re-assemble the set in the cabinet, 
lining up the chassis carefully so that the 
control shafts clear the holes in the front, 
and the dial is correctly centered. Support 
the chassis in position and replace the 
mounting screws* then screw on the back 
cover and push on the knobs* 

(to be continued) 
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TilREE'BLADE 



TWO -RLulDE 
- I/O HP. Minor 



NEW Grinding Attcchment 



F« rie It' Mrtil UtfiK. Build H rmirialf. 

At I rut. m ptfebbHi z «>E ■drlthlPl r<WT BJ4IHB, You WP-T 
li/l bp- £nu!uni imr --ii.i-ov ■ ii.nl nrf -l wii ;■ 0*Tr 

H,tl Stif’J.'a Jiw4 1 1 i !>.-Lh i‘.!«-ncil and crln-nal pJllrdluiZ. 

At>: urwhtP to Uumr Sniih ni3j i ■ I ■ t.t. i ii r ■ I _ Grind* 

fukld. .^u^LnjL. ..h-a'u Ijud i.r «.lr .h.in'. Aariri 

nnrrn. £lmrH4‘‘l rmmar,, m.V.-i ^ H l^rj ]Jr.Mi «wnirir| 
dr lL! i v;i £o-jeui; IkuEM p[ frhli'f >!-■<. * '» hr-T'-G 

AlvatM b a r l |« ii . :r>ir -.mn ■ba|H. WEsta t ■ r Ffii.ti ='■ I ■ ■ ■ 1 1 ' j ■ 
(iMBM* jr7±7 n ] ml :i iMHilHaFatuf itc~ i. ^iivntUm jrii'ir Inkle 

Hu™ MatShliH & Tool Cti.. DrpL B. Vli r FVHch. 



imwnlr 



Wtprhlruid 



Vullnpi 



OM V SfilS 



OTTAWA 

S*tr acjor 



SAW 



Tree— Cuts Log 

r Fits rear power take-off shaft. 

Drive thru genr reduction, lB-in, stroke, free circular 

Jfj-ga. blade. Economical. saw a to croftt. s nrf Prlc* U*1 



SAVE 
MONEY 

BUILD YOUR OWN FAN 



Ske 


ghait 


Fri£4 


Silt 


SFiaft 


Price 


W'A” 




ft fell 


12 " 


W f 


fS.TI 


2| " 




E.n-D 


** 




3.W 


Sfl " 




E.M 




f 1 w 


3.50 



Aluminum 
NidltPi 
Whil* 

They L**t 
Shipped 
Collet 

MICHAEL ELECTRIC COM PAW Y. Dept. V~. Fort W Drift. TtKM 



S 3 *6 »* 



REAL ENGINE VALUE 

The G. El r Q. eh a minifriure gnSHitliH? tripnc 
that really operates, Over 1-5 P 0<XJ sold in 
Ik: Lila L ye*f. Now in your chance to buy 
the /mprjr™d 19-13 luudet kit for $^.125. 
jtteeiidcJy with coil, cobdemr, 

DiuE, InatrucHwMii etc. Only a screwdriver 
needed. For boat*, planes,. midget cars, etc. 
£l| purtiguul-tinE^ed. Kiinl OIsLjJl.— S.blpji.rrt 
c. O. I>. same dap. Sind far FkRE- 
a? 6c f&r Jhmbv ttKaEop of Hundreds of 
flfii ranef Arrtib-y ffenu, 



CHQ MOTORS, 



£1 Sl. r New York, N. Y. 



■OTTAWA MFC. CO., 1217 FAT+lt A*mm i» OTTAWA, KANSAS 



FREE LITERATURE FOR TRAILER BUILDERS 

Entaw up to ■ihi.Lfr f:ii.-TA an nvurirl'i vhajI rrLiriblc 
nnrtH-, nslfH. hltcht*. iSi-tiw t-mru. Us-vd tf. S-- 
l.iiv’c. nzid brccui: cmUct Mfrs-. Easy to 1ml I a 
In A|'i:itt* Uiiil-. C>.iI-ii|i-IhLO- tofa-lcLn|J HCLk- IViulS 
OTily 4t„0G. Write tar Fnwii E. itor«t4i ft. 

WPkMwAh ■i-nW TdbOL CdwrANY B udl. 




Wjuiju, Wia. 





GERSTNER TOOL CHESTS 

for lue-ci wh-1 Lrili^ prLda in tbrir tonla -and 

Dck. Fran CnlfiSns- 

CFRBTHEH TOOL CHESTS 
Columbia St. Peyton, QEila 



BRUSH PLATING OUTFITS 

4 for duleparli, reFletlefi, faueel*, bieydai H _ 

Nej t^nkl ftatirtWi, Free phrlkulort. 

GUN METAL CO- B AVE. IW, DECATUR, ILLINOIS 

Sny you saw t'l m Fa&\tiar Mii-lumimi 




ONI STEP IN THE RIGHT DIRECTION 

and you’re in HOTEL CLEVELAND 



Ifs \ia easy aa flsat tc he En Clerciafid'a i«nst 
CGnvenieot, umei friendly hotel. Hotel Cle^eSftlul 
is directly connect eel with the Union Pfli^nc^r 
Tcrniinnl and a, modern parage. Located on ^nblid 
Sqll&re Park h at the heart of the city, nil throngll 
nqolor rt>Qtcu cmjio right to our door. Conveiclentn 
top t for theatres atoj-os, boat docks, StMMim, 
Auditorium, &iul every part of the eity. ‘JEay vn* 
welcome you to Cleveland on your nest trip here? 




« CLEMSDM 0RO&. IMC., Ctpl. M-i, Middltiown, «. T. 

1 Endoi«d Find d - me far bargain hock i aw baoklf-F, “Mchal Cubing;". ■ 

1 ■ 

I htemi i 

■ | 

• | 

................................ J 




PRODUCT MJN. 

vim *mai |n l' , ^ r«JLTi. 

Jlh*ad-ElrtW« *rc Welder. 



c?f Arc Welding Equipment 



You'll PROFIT by using this 

MkMe, AHCwaflnt® 



Ypu'H Ifl Ihi* nfldy rv!*jvnce 

manual dtrily. 1 1 will answer all 
kinds oE quaaEiom aa t^bni^uiaa, 

BlOlhoda^ proc*dur«s P incil d ri crls ernd 

e^uEpjn^ni. dmgrflmB. 

tables and charts mokoa if so vaiua- 
blo you can 1 ! sherd. t& bo without It, 

5 days FREE inspeclion 

i An . Sifld name, nddr^sa and 
SJUU thifl erd wLlfc check or m^nay 
erdtr* II not aatiehod monoy 

Pastpjfd h ^ l a |t BflQs^Bog M-S 2 Troy, WELDING 



On? &f the Worlds Largest Builders 
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A SURE CURE . . . . 

Use ihh rl-i L »lic ccirk coating t-o ptiHiLavirly 
*ti>p sweating and ^onitaue-alion d rip. Easy 
to apply WLlh whisk broom, brush or trowel toi»ip^B h tank*. 
■w3Llin, i'L a ilL]3!KS. Ilir diJOta — any aUrfju-i? Lit Ertela L tnncnflii^ 

brick, wood. plnglcr. compoaitjon. bn nutria and jircjlouira 
JLft- Hjf metal by prevent Lei? ruet and corrosion, A jr-aliun 
rcivrrn ?i L i-i >ll 1 [3(1 ft, *if t -1 ' IJ-O- pipe. The purmuni'n t. fctucciD- 
lihe finish can bo painted spy Comes in 1„ u and 5,i 

Gah drums.. Get at Hardware,. Plumb in jr. Mill SuunLy 
Den-Icto nr H^fid $ 1.00 f^r l sal, prepaid. CIRCULAR FHtiJL 
J, W. MORrELL CC, 522 Burch SE, Knnlcgkce, Ilf, 




COUP. 



You’ll Wirtf this BLfc FREE 19W Book Shat ] 
*h<y\K's Everything in. Radio 1 ! Here’s every- 
[iisiig you need far ^Tvicinj;, far I 

CKpcnmc^v, for ifiMniclion In the science | 
of modem Kidic' Mpr? thrui 3 S.QQQ quality 
rsdioi t-wns— replacement ports, books, (™jl k, 
lob aisd experLmeFiial ec\ uipmont — alt 31 [foe I 
lowest f'i .l Send for this FREE Qacalos I 
nnw — and dn>n miss tht! two biff book f 
values dose ti bed below— They're a ’must" 
Cor Everyone in Radiol 

R.idie Buir-dars . 1 Handbook. 

Evnyuie En jariLonewasii 10 c 
Railte DrCliona fy, Complete, / 
valuable. defines aSL tor ms 10 c ^l^_ m 



833 VWtST JACKSON PtFI, 




EE PREPARED I LEARN TO SHOOT WITH BENJAMIN 

MADE IN * — jfc ^ ,32 

U L 3. Ar = ^‘ 

HARD 

ACCURATE SHOOTING 
WITH CHAIVI BE HUD AIR 
V«T UH UU Ut th-SeI BENJAMIN AIR RIFLES ttllH 
LEVER HAND PUMf aiivwhm<. lAT uf-lCil* firing o. put pllnt- 

Inp. ■.hz-und ■!.&• zh-i<ra nr camping, h’liine. h>mliri[, *<i-., at I- 1 , hue rg«L lihHt- 
inp Iwc* l-fe ■d^uiLbSh pvitb MMiUJirfl n)ji inhu rrt |»vit and Accuracy- , , 

7 tar^hrJ I-.bec Iii_ -diiLurli jc-ur mini. Soil A c li Dn - H ini mar P in -ll.n ir 




Trfppnr-Si l*tr L-OLk-Hnnd Pu nixi. H inrlii -■ : ■ l ! I IS ® ii t t 3h- ■ihn(- tll-HOr 
Kin.dE Mil-L (.!:■!. . V ? 7 >xr.^J tiS-hI - ■.lili fci ■J' ^-b I Lp •! p- J-LUl Mi Akv. «. ron,r 1 1 1 

d^ fi^ iidtENIAHI N C.ENLjl WJ!, COMPRESS £ & Alhf TA H r.l 
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Inter-Room Communicator 

(Cq ii I i rtued m pone 1 j5_7_|l 

input transformer, A detailed list of ma- 
terials is available from Popular Mechan- 
ics radio department. Up to three sub- 
stations may be connected to the master 
station. All are built alike and radiate 
from the master station or may be tapped 




along the one cable; each may be assigned 
a number and signaled accordingly, A 
sub -station may call the master station or 
a sub-station* however* all stations will 
hear the conversation. The blueprint num- 
ber lor this article is R-306. 
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Production Line 

(ContjmjEd from poge 4) 

2,000,000 pilots and ground men. They 
must all be specialists — expert mechanics* 
navigators, bombardiers, pilots* weather 
men, radio operators and supply men. To 
become specialists, they must be trained 
for several months, as in the case of the 
aviation mechanic whose required course 
under present conditions runs about five 
months. This means a very considerable 
expansion of every type of school doing 
this kind of work, as well as the establish- 
ment of new training centers, 

What our armed services could accom- 
plish with just half the number of combat 
planes contemplated — 92,000 — is only a 
matter of conjecture. Anyone knows that 
1,000 planes, with full personnel and 
equipment^ can mean the difference be- 
tween victory and defeat — if the planes are 
in the right place at the right, time, In the 
largest continuous blits on London, some 
500 planes were employed, some military 
experts estimate. Of course this does not 
mean that 500 planes were over the British 
capital at any one time; possibly this raid 
was prosecuted with as few as 100 planes 
working in relays. And there are few in- 
dications that Japan hag used more than 
100 planes in any single attack. Tiie Royal 
Air Force bombed Cologne with a reported 
1,250 planes. In contrasty what would be 
the result of an attack by 5,000 Yankee 
bombing and fighting planes on an objec- 
tive— perhaps a gigantic raid on Tokyo 
some moonlight night? The reader will 
have to use his imagination here because 
nothing like it has ever been attempted. 
But it's worth thinking about because wc 
■ — the manufacturers, the airplane workers 
and the air force personnel— are going to 
make it a possibility. 

From the National Association of Manu- 
facturers comes the information that to 
meet the President's goal of 8,000,000, tons 
of merchant shipping in 1942 „ it would be 
necessary to sustain a rate of approximate- 
ly two ships a day. In comparison* this 
country produced 13,627,311 tons of ship- 
ping during the World War when we were 
preparing to transfer 4,000,000 troops over- 
seas. At the end of 1941 shipyards in the 
United States had under construction 833 
seagoing merchant vessels, of which more 

(Cpnfinucd to page 174) 
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* 48 Pages - 200 Illustrations 

ij 1 Pacfe-ed with useful workshop id- 
0 vice* inseruccire pkcures, practical 
^OL? helps and hints. Contains this 
E V sea tern en c from Ge orge T. W cy m ouch , 

Bureau of Industrial Conservation, War 
Production Board: "TOOLS A HE WEAPONS, CONSERVE 
THEM. USE them PROPERLY to avoid breakage 
AND THE WASTE OF CRITICAL MATERIALS NEEDED 
TO WEN THIS WAR.". _ . Make your rook last longer. 
Get your FREE copy of the Disston Saw, Tool and 
File Manual from your Hudwace Dealer, 

HENRVDISSTON&SONSJhfC^ 311 TacAny,Phil3. + Pa.,U.£A 



SCHULT 



IK YOUR COUNTRY'S SERVICE 

Government *nd JnduWy iflLwes t& \a lbs 
y whLT« need^tl. Tboiiiandfl men hivt hitn 
quickly pnd licXJS^d m k$y StfflUlfJ 

in Sdiull Trailer^ ih* pitied? rGp trailer vptp*, re 

l.-irpirr, pr^ihmier, rrtnre luxurious than ever. Inttri-urS 

mcEurU 1 private E>c d raon'Li, tlineties ftt iJav^nf-LjCIt 
super imu]aci*i.n fat mikirtium year found coiiiiot r_ 
hu.L^C'J: fOD^tEiltEiciA liiures Iftiifi Lifr.Cill 
<uSii and live CDEnfisnablf. Write SchuJi 
fat complcic informinon, Schuli 
TiaLEns, Inc .DcpL 3 . km, ELkharc,Ind. 



than 700 would have to be completed this 
year. 

Two years ago there were only 83 ways 
in this country capable of accommodating 
vessels more than 300 feet in length, ac- 
cording to the American Bureau of Ship- 
ping, This meant a capacity of about 160 
ships per year, Early in 1941, there were 
170 building ways and today there are 
more than 400 that can be used for con- 
structing steel seagoing vessels. To some 
extents these facilities are taken up by 
Naval construction. When Japan struck 
we had 17 battleships and. 15 more build- 
ing, seven aircraft carriers and 11 building, 
37 cruisers and 54 building, 171 destroyers 
and 183 building, and 113 submarines and 
73 being built — under our program of a 
"two-ocean” navy. 

Along with the increase in building ways 
has been a comparable growth of dry docks, 
machine shops., fitting- out piers and the 
other buildings needed in a shipyard. This 
rapid growth has required large-scale ex- 
pansion in allied industries— for instance, 
steel shapes, boilers, turbines, pumps and 
machinery. The employment increase in 
the shipbuilding Industry is on the order 
of 500,000 — from an estimated 240,700 at 
work at the beginning of 1941 to an esti- 
mated 740,000 necessary to attain the goal 
set by our government. 

' Production of tanks and combat vehicles 
is more than three times that of a year ago, 
according to the Office of Facls and Fig- 
ures, giving our army the mobility needed 
for offensive action. The rate of tank pro- 
duction has boon pyramiding and, at pres- 
ent, far exceeds estimates of a year ago. 
The 1942 goal of 45,000 tanks is great 
enough to equip arid maintain with re- 
placements more than 60 armored divisions 
— in action. 

From where we stand it seems that the 
United States is on its way toward out- 
building the world in planes and tanks — 
the two most important weapons in this 
war. But it p s a herculean task — one in 
which every man, woman and child can, 
and must play a part 

CTo protect the cotton crop against insects 
and fungi requires 40.000,000 pounds of 
calcium arsenate, 20.000,000 pounds of sul- 
phur dusts, 600,000 pounds of organic- 
mercury seed disinfectants, 500,000 pounds 
of Furls green, and other poisons. 

r?tl. 
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By q.shi£ SMOOTH -ON to stop leaks, fill cracks 
and tighten loose parts on plumbing and heat- 
ing systems, on your car, and on utensils, tools, 
etc., yon can save many hard-earned dollars. 
But even more important, by repairing with 
SMOOTH-ON you will be helping to win the 
w r ar. 



It's? easy to use SMOOTH-OX, No heat or spe- 
cial tools are required. All you do is mix 
SMOOTH-ON with a little water, and tamp it 
into the hole or crack or between loose parts. 
Our FREE HANDBOOK shows you how a few 
cents worth of SMOOTH-ON can save both 
money and materials. 
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Buy Smooth- On in l p 'i-nz ri 
7-oz.. anrl larger uans from 
your dealer or if necessary 
from us. For your protec- 
tion, insist cm genuine 
SMOOTH -ON. 
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Alloys for the Allies 

(Continued from Colorolo 5ec1ion) 



or gun carriers* dead weight is? reduced to 
si minimum so that higher speeds may he 
reached or heavier guns and armor carried. 
Here again, alloy steels have a big role. 
Alloy stael s make possible such reductions 
in weight because, being stronger; they 
permit the u^e of thinner and lighter sec- 
tions in structural and moving parts. The 
armed forces are finding the high -tensile, 
low-alloy steels especially useful for this 
purpose. Those steels contain only small 
quantities of alloys, but they have substan- 
tially better physical properties than ordi- 
nary steel. One grade used In mechanized 
military equipment, was originally devel- 
oped for railroad cars and trucks. 

America's capacity to produce steels of 
all kinds has already been a factor in cer- 
tain theaters of the war. The full weight 
of its superiority over the enemy coun- 
tries, however, has not yet made itself felt. 
During 1941 and even in the early months 
of this year, a large proportion of our steel 
capacity was still needed fur uses u behind 



the lines.™ New factories had to be built 
and tooled up; shipways, training camps 
and defense housing projects Had to be 
erected. In the enemy countries, this phase 
of preparing for actual fighting was com- 
pleted years ago. As 1942 progresses, how- 
ever, the proportion of our steel output that 
can be used against the enemy in combat 
equipment will steadily increase. Rigid 
conservation will be necessary in the use 
of alloying elements, many of which must 
be imported, to assui'e maximum produc- 
tion of military and naval equipment. 

So urgent is the demand for alloy steels 
in war, and so necessary is it to conserve 
our supplies of the alloying elements, that 
many alloy steels are for the moment un- 
available for civilian needs. When victory 
is won, however* there will be available for 
civilian use not only those steels which 
have already contributed so much to our 
material progress, but new steels besides. 
They will all be used to raise still further 
the American standard of living. 



Broadway Blackout 

(Continued ffsm poge 131 



as a guide to strike at the heart of the na- 
tion's largest city. The pressure of a finger 
on a single tiny switch, hidden in a tower- 
ing bombproof skyscraper many blocks 
away from the twinkling river of 01 Liiru na- 
tion, will plunge into blackness most of the 
midtown spectaculars. The switch is small- 
er than the one which turns on the parlor 
light in most American homes. 

To make safety doubly certain, the 
blackout control set-up is duplicated right 
on Broadway in a small space near one of 
the most intriguing of the Gay Whi te Way's 
many signs. The sign, however, is so dis- 
tracting. that not one of the nightly gazers 
dreams that within a few feet of the spec- 
tacular an ail" raid watcher sits ready to 
click out most of the 200,000 incandescent 
bulbs and miles of vari-hued neon. 

Also concealed from the eyes of the mil- 
lion or more who nightly pack the glowing 
sidewalks of the theatrical district are a. 
few more switches within an arm’s reach. 
These control the remainder of the great- 
est collection of advertising signs in the 
world. Soon the twisting of a radio dial is 
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expected to be enough to eliminate the 
switches. 

In these days of clear skies, the magnifi- 
cent show is seldom seen in its full glory 
and New York misses the spectacle. Still, 
while “Keep Them Burning on Broad way” 
is the slogan of the famous district, they 
don’t want them lit a second that would 
bring peril to the city or the ships at sea. 



Wood Pipe "Pinch Hits” for Steel 
In Oil Drilling Experiment 

Pipe made of molded wood fiber as a 
substitute for steel is being used in oil 
drilling experiments conducted by the Illi- 
nois Geological Survey*. Wood pipe was 
used successfully at a shallow well where 
a 460- foot drill hole was completed in 12 
hours. The use of wood fiber m oil well 
casings may permit an Increase in drilling 
operations now curtailed by the steel 
shortage, according to Dr. H . M. ^cighton^ 
^ch ief of the surygw Material to manufac- 
ture !he fiber pipe is available in unlimited 
quantities at a fraction of the cost of steel. 
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KRW ARBOR PRESSES 

NEEDED IN EVERY SHOP — SAVE TIME AND 
MONEY — DO SETTER WORK, QUICKER. 

No shO]i ih= complete without a small arbor proas. Press- 
ing and squeezing op^rationH can tie done bettor and 
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HARLEY- 

DAVIDSON 



Today’s shortages find. the lucky 
owners of Harley- Davidson Motor- 
cycles cooperating patrFoticalty in the con- 
servation of gas, oil and rubber. They get 
back and forth la work in a jiffy and at a 
smaE] fraction of the cost of other motor- 
ized transportation Harley- Davidsons are 
regular gas and oil misers f and with only 
two tires they save rubber. While there 
are no new Harley- Davidsons available 
now for civilian use, your dealer may have 
some good values in reconditioned models. 
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WARNER ELECTRIC COlWAHTf 

215 W, am* St, h Chlu««t ■ B*pt. 2tfi 



College for Police Horses 

(CantiAvc^ from .page 30) 

were a part of the man’s body — moving in 
the proper direction almost as soon as hi£ 
master has made up his mind and tele- 
graphed his wishes by some imperceptible 
movement. Or perhaps by telepathy, as 
some horse- lovers think. 

Each of the 400-odd mounted police 
horses now active in the city was a prob- 
lem in himself when he went hi Si colJcge" 
in the big town corral in the Long Island 
City section. Some are docile; some are too 
spirited; some are a bit clumsy or dull: 
others are sly, and it is the job of the in- 
structors to mold them into a common pat- 
tern of dependability. 

Occasionally, a fine police horse will de- 
velop a case of nerves and 4l go haywire” — 
a sort of a shell-shock victim in the battle 
for traffic safety. The cure is a curious one. 

He is taken to the training stables and 
merely loft alone lor a whiles left alone 
in the sense that the men have as little to 
do with him as possible for a period of 
weeks. His food Is changed and enriched. 
He is permitted to fatten up. Once a day, 
perhaps, he is turned nut to exercise at 
random. He is allowed to mingle with 
other horses occasionally, perhaps to ex- 
change horse gossip., The rest of the time 
he is left in his stall to meditate on Ms 
troubles or worries* whatever they were, 
that caused him to shy at autos, jump 
around in the street, or disobey orders. A l 
any rate* a period of fattening and relaxed 
discipline usually gets him ready for rc^ 
entering and soon he 15 learning hig lessons 
all over again r 

About half of the horses ridden by the 
men commanded by Captain James Mee- 
han of the Mounted Division are bought in 
Mew York and half in Chicago, The east- 
ern horses arc more docile and more alert 
than the westerners, which are rugged, 
suspicious and doubtful about mankind, 
his intentions and his teachings. The east- 
erners are neater in appearance and the 
westerners are a bit shaggy of coat and 
heftier in build. All are geldings. 

The horses must be either a true bay, or 
in the family of bays which is a mixture of 
red and brown. They must weigh around 
1,100 to 1,200 pounds and stand about. 16 
hands high. They must be not more than 

( C pn fm u e d tp page ISOj 
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Protect the Families 
of Navy Men! 

T O tare for Navy meD a nd their 
families — (this include* the 
Marino Corps and the Coast 
Guard Welfare) — the Citizens' 
Committee of the Navy Relief 
Society la asking for your help. 
Give generously to your local Navy 
Relief Committee. Give today 1 



Chick fhould b* made pays bln Id Hmvy 
H clitf SaclelY -and »nt to Citizens* 
ComirtilUt, ISO filth Avt^ Nfw York. 





SEND YOUR 
NAME TODAY 
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POPULAR 

MECHANICS 

BOOK CATALOG 
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H.p|KWr|«t* fix filiw, 8 *Hh] £uL1F 
iiimu* krul .nddriava qh p-e uuy | ici-hI 
curd. Dn Li la dor. 
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MONEY IN RABBETS — DAVIES 




WE BUY gJJS 



n-id piac yoti l-n tourli wkili piEhrr jnprki-t-. 

CiFl.ifnH n-1-iL rtipy nf riLJ!:nn.iM.M ] Oc. Or 
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MONBSTONES 



$10.95 UP 

FREIGHT PAID 
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SPRING FRAME 

MOTORCYCLE 

Exclusive “Sprine Frame” 

Smoot hsout roughest coun- 
try rpads. New comfort,, 
safety. Brilliant stream- 
lined beauty, See yout 
Indian dealer. 



INDIAN MOTOCYCLE CO., SPRINGFIELD, MASS. 





RATION 

YOUR DRIVING BY 

COMPASS 

* T»t^ rm-F c!> imrltr- 
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Gwen reasonable opejRtrcr 
aki]l and h. machinable 
nifcLnl. i ids dtaaper wsl] 
mrikcu cut . wi CJi n .0U4" 

f^L| ;il 0U st i" nice.-; per mi.nU l l* 

Not It3- full capacity, li u >. 
farter then most, 

The roller-chain drive diatribEitss 
tlie atra in stul wear over five 
tpprjrltet r^eik ul n nmt. There's 
no NtekliiKJi. Nq ebutLcr, Tlic 
entTH - h-CJfcv y curst Iran irmnk-piili- 
plafce aet^ n-. m flywheel. jgi. virt^ utl 

easy, pow-erful cul. 

EjiL-luHive Mitra-set ram is qiiickiy 
imil iieeuretci y ad jufited. " Any- 

s.peec3" rnnt rot jiivea jpeed eliiinuers 
frtim 64 tn 175 fl.tr a ken. per nimul-d. 
Without stepping. ,KL* mitomaliC 
erosa feeds. The head i- Lsm 3W'„ 
Table Lraverse is- 10 !i". Verm-nl 
iravel. Sft\ 

4 .sA yenur foCiif Potitft-Ci'ifol® 
m-.sn >' fs.irmr m ' p h Line b<LH*k} Of 
writ** fpr c.nniplr.tw!- 



PORTER-CABLE MACHINE CO 
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SYRACUSE, N. Y. 
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i’Slipf" PiMtk PkndiKh 
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P*p t. rM r ChEt-n*. IHBw Ii 

NEW PRODUCTS WANTED 

m COMPLETE MANUFACTURING FACILITIES 

t competent sales organization 

* POST WAR HOUSEHOLD APPLIANCES PREFERRED 

QUALITY HARDWARE AND MACHINE CORPORATION 

— ■ RESEARCH LA*OB*TOHT 

St 4 9 NORTH RAVENS WOOD AVENUE, CHICAGO. ILLINOIS 
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AUTO ENGINE SPEED CONTROL 

GOVERNORS 



Qi y* K-p^^d Cn any nuke of 

julL> or truc-k rncini'. nf ln.;i il e’lm 33 ^- when u = I 

for povt'oi. No bolter cov^rnar can Ir l irmrio. l\dly ffuaran- 
b'-ccL. OQiankte, .nianpEo Jn^tFuetionM. Courtwk^ trn Enr nw.A 
iiELd VKtubliKWd Hgt-m n», \foi»Tn-iLl IminelL, 7-5 lh Wiseman d-L 
free circulars. CANP^Ci Llewfillyn SE r Los AnsdvL 



eight years old and not less than four and 
be of the saddle typo. Most of thorn have 
thoroughbred blood somewhere in their 
veins and some are former race horses, 
particularly jumpers. They cost an aver- 
age of $3G0 and put in an average of 15 or 
lii years in service. 

No matter where they hail from, wheth- 
er farm, ranch or race track* they seem to 
know that man is their master and they 
recognize the whip as his badge of author- 
ity, along with the rein, Lhe voice and the 
gentle pressure of a foot or Jcg. 

Police department horse experts claim 
they can pick an intelligent and eventually 
docile type by actions and appearance. 
Their results seem to prove them right and 
the whip as a weapon is not part of the 
equipment in New York City's school any 
more than il h s standard equipment in police 
tack. 

The whip wielded by the instructors is 
a thin leather I- hong six to eight feet long 
on a five- foot handle and by its very un- 
wieldy proportions is of little value for 
punishment. It is a symbol of authority, 
however T and the horses respect it 

As soon as they get wise to the ways of 
their teachers the animals perform their 
tricks as a proud privilege. They build a 
new and responsible world of duty around 
themselves and ate eager to do their share 
of police work — as might be expected of 
policemen's pals. 



Brazil Rivers Now Run Uphill 
To Provide Electricity 

American engineers are making three 
Brazilian rivers run uphill to provide pow- 
er for tiie nation's major industrial center. 
The Serra hydroelectric development near 
Sao Paulo consists of a series of reservoirs* 
dams and pumping stations which reverse 
the flow of the rivers, pump the water up 
100 feet over a divide and down a 2,400- 
foot drop to the main generating station. 
Aside from producing electricity, the de- 
velopment has helped in preventing floods. 
The power system, largest in South Amer- 
ica, is being huilt hy the Westinghouse 

Electric Interna Ilona 1 Company. 

^ — ■ ■ ■ 



c Write to the firms Listed in the Whcre- 
tu-Buy-It index, to learn more about 
products described in this magazine. Say 
You Saw It in Popular Mechanics. 



180 



!>.y 



POPULAR MECHANICS 

M A /. 






EST. IS66 



GENUINE U,S. BARGAINS 



O. D. WOOL BLANKETS {USED) . *2-55 
MCCLELLAN SADDLES (USED) . 5 r VS 
U.S. ARMY PUP TENTS (USED) . 3.5G 
ALU MINUM M ESS PANS ( U5ED> .55 
Thn-uu ndi 4if OctiEr Ftar^j ins ill M lI i [iry, Ou(d Mf 
A Spcii'i GchvU for Hunter, Firuicr^LDLLl Send UJf 
for rerurfirJ wil h fint ncdcr. 

A aud > SlTPiV CO* 

A73P le?tab st. feiOH m&hb. va. 



FREE 



4000 BARGAINS IN 

Wholesale CATALOG 

She iwb money makers lor dcttk'tr*, Ab flits- acid aafr*niefl. 
Article* durable for the huine, mile*. factory or »ture Are 
displayed Fur y-UUf _sft|ec-licpn . SatjafaCLiu-n (lUuTAILteatl !,r 
your mom')' bad If, Oet yuur uupy, ncuv, n* supply is limited. 

SPQRS CO-f t-4i faggnalp LE CENTER, MINN. 

PoMtrlRi Vlildii^i Mile Range 

BINOCULARS 

Ff 20 n*lf» Free THai SA75 

Postpaid Or €,0,0,. 4 

-ja-- jj BtitnlMWlky Eraur.:!. fcLmvcTFu] Ims E1 i.lT 

KV m £[si] rtr-MT Hjlnn r^uol rci SKi frU. Lit lfltH) 

,® J'lU. dl&tanral Asljutlililf fnr pll dLitelirai 

A fill ei'fl wldlltl, I'llnncutHTS r lmii n w it'n 

3i indiciniF c u if And f I rmn. (i i 'a Fla NT RE I p 
I f tdl (itliliuJ *(|pr £o days fT^ til*] money rcfunilcJ, ArriiftcBa 
aitioiular Dt.. ?75b &. Dipt, F -5C.2 . Cliiwn. 
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I Fflr Light or Heavy Worn 

I No n-'wlhilShE rrcfurMLry— uye- ci'Sl i ^ 
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METAL AMD WOOD WORKING MACHINE TOOLS 
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FREE TRAILER PARTS CATALOG 
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rouniiamtwH. NATIONAL TRAILER BilUltrfl€hT 
CO. Hiu:i-iiiors iu K nf-A-Von IrhtaH'TPT*. Inc, 

□ fdE. p. H-nrth ^pvi-nlh 51., hCi IwSukii:. W '-fc . 



KNOW WHY YOUR FEET HURT. K!»£ft!SS5 
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MADE ARCH SUPPORTS, $4.35 FAIR— 
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TO MAKE THIS UfiffQUE 

GAS SAVING TEST 

Will you permit uh to aend you at our n&t 
the VfteU'ttistic, a device which autoo-wrera 
cTCrj irhere are praising? Install it oti your 
cur. Tost it, our ris-li. U n. J \r. ) 'SiWR cinUam oct 
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PUSH BUTTON CONTROLLED 
GAS TANK LOCK 
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SNAPUP GAS GAP CO. 
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Man Wanted in EacK Territory 

You. too, -can holp tho werr «Uoit. Olhar efilab- 
liabied productn are helping huildere replace 
critical m^tfriaU. EtcLuaive proceaa coftVtfll 
local unreitrieled raw mater Lala into law caflt 
building 

THE PRODUCT 

Used IH -all type a ot construction. Lower in 
cost — perm a rtent — attractive. Fact or^ y-lQ-j ob 
de-livery speeds canflliudion. Line production 
cuts caattL Small inexpetionood aiw required. 

QUICKLY UNDER PRODUCTION 

We can si ill equip a lew men. Installation 
simple — requires, small floor apace. Learn 
how many manulacturts* are working lull 
capacity on privOte flM gavernmoilt con- 
fllruction. Write today lar lull pcrflieulara. 

W+ €. DUNN MFC. CO- 

eOQ W. 1 AT H ST. HOLLAND. =M1CH. 
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fiuatt! faun He fere kilns hie 



Y OU £ a n * f erptat* i hr t % r cor H 
rationed go* or acceisoriei . . . 
prefect them HOW with the or fjijib-I 
“VICTORY ’ Auto Burglar Aldf m ! Emily 
connected to the rejutsr horn lyitcm 
^ whin thief hmperi with cot, horn 
blows; hern iteps- when thief rum! 
Asiurci dfp^Jflblc protection bath 
on the street and in your garage.. 
FREE! Write for Booklet, 



THE AUTOMATIC ELECTRICAL DEVICES CO. 
321 Eat* Third Street, Cincinnati, O, 



REED MICROMETERS 

Q-r reading in l/lOdO" 

On-? nr Aivn-rlrji'ji line- it 

j: i-rtfl M'isl'I i’ii'il-I r::- ETMHJ? OnPDT JffirJ,. 

OUjCk dl -I I '.-rrv lei ■ l - L~ L ■ WLTfclttR 111 WMF pL-HFll*. 
a-n.-r- ElUnrlCl K-... fin I Blinwn Hti fiYf Ift.ia Iw 
lii^.-r, t in> ill- iXif-Lii-rT. OUlil :m FriliA^ . 
S-CTiil rTMHlcy i:nti r clr WC- KhlD C.O.IX Wrlttf 
for Liuif illtip ij If? FI IV rmf^UiCnl. 

GEORGE SCHERR CO. 





Ch(H5W frem hHIl^S ot nwaney HLiviiLft valuer 
in rr.Tiifi.i3s Lafaiierte Hinlie 

^ny-TV Inttrxyl^iimniLcLiilLon. atuS !P_ A. Si-h-Il: m h 

SmniliLri! RwMO Vu.r\H. TemL«, liwhn, Expvrf- 

iiM-nrt-n; Kti-.iiijniErnlt. tif 1 - Suvu- .tpruiwy ill [.iifii- 
vtice’i 3 Ltiv-- JJrli'f*. rAAIEKAi futf 

By.iEiiLn Cajilrra. CrUnLup. I'o^t Curd will du, 

UFAVEFTE ft AO 10 , Dtft. C 2 M 265 ^Prf'ntj'itrefl ^St.f' "Atlanta*' a?. 



WITTE DIE5ELECTRIC PLANTS 



\iiEir 1 1 re^nt ihiwct hill 

will i>«>- ii WITTE that 
prflUnceB power llffllt 
rejj- lc :i K.W 1L. snv. Up 
L . • A £!** tor Ererf 

> L eed. WrH* today far 

Si,Pi.rir.H‘ plcio, literature 
ami niirn* ot deaio-r, 

WITTE ENGINE WORKS. 174 -C Ojkhnd JWe„ Kansas City, Ml 




EfTIP IRE LEVELS 



MASTER CRAFTSMEN * . . 

KM rill £ TOKmKi [JfV BE. . . . Km.llf.1 .wl 

||. >l«eL '.yiiiiia I^h-I'l JiTMlM. r«j 5 f , r- ,h n F -d| 

■ r2 ,-j. f uni#Ti tn -y-fcr T-MN-Ft, Wafcmil rLurk. 

|J,r- r^T.:-J, lluml. amI *& h M-.l-- r I'.Nfl. unly 

il.MK Ijr-itr IeQOH k*n3 liwJiH-- Will* fa* lil-irikLiirs, 

- —'*** j lV S , *ixUi *5-, 

rAslawiliiNf---. Wil. 



Preferred by 

3 ii j. N*. 44 . . II . I IK ”"ljnS r Pr-: 

EMPIRE LEVEL MFC CO . Oepl. P-m 



IT'S IA SY TO INST.U TOW OWN 

VENETIAN BUNDS 



4 N Vou Need Is 4 Screw Drived 
Ffl£EI INSTRUCriONS a COLOR SAMPLES \ 

EAHFlfcLP Mrc-, 14 N. MATT, CHICAQO P-pt, FT" 



■Mr 6 
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P. O. BOX 11IS 



CHICAGO, ILLINOIS 



Amusing Catdvthe'Coin Trick 
Can Be Mastered Quickly 




Here + s an amusing coin-catching trick 
which appears difficult, but is really very 
simple. Just place a 50-cent piece upon 
the elbow of your arm and cup the fingers 
slightly. Then lower the arm quickly and 
the coin will drop accurately in your hand. 
A few experiments may be necessary to 
gain confidence in the operation, as the 
trick is not to try too hard to catch the coin. 

— G. E, Hendrickson, Argyle, Wis. 



Pipe Used as Coin. Bank 

Capped at both ends and slotted halfway 
through, a pipe nipple provides a handy 
coin bank. If desired, pipe of different in- 




side diameters can be used for each type 
of coin. If the caps are turned on tightly 
with a wrench, small children will be un- 
able to remove them to get at the coins. 
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POPULAR MECHANICS 







Even an old Rainbow Divisioner 
like you would pop your eyes at 
the army we T re putting together 
this time. Let me tell you, 
they p re doing everything to make 
us just about the best bunch of 
fighting galoots you ever saw, 



And that goes for what they do 
for us off duty, tool Take this 
new clubhouse we got just out- 
side of cacop, It's got radios P 
dance floors, nice soft chairs 
and everything- And, Fcp f you 
can get something to eat that 
won't cost you a month's pay I 

How, the army isn't running this. 
The USO is. And most of the other 
camps got USD clubs too f because 
you and a lot of other folks dug 
down and gave the money to the USD 
last year. 





Sttzd your oontrtbation 
to your local USO Committee 
or to national Ho^ejuariEw^ 
USO r Empire State SurJdYrl 
JVtftv* York, N, Y. 



(IVE TO THE 

USO 



But, Popf last year there was 
lass than 2 million of us in 
uniform, This year there'll 

million. And the USO needs 
more dough to serve that 
many men- — around 32*000,000 
bucks I hear. 



Now, Pop, I know you upped with 
what you could last time. But it 
would sure be swell if you 
could dig into the old sock 
again. It will mean an awful 
lot to the fellows in camp all 
over the country. See what 
you can do, huh, Pop? 
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AT « SOUTH BEND 
1M6W TURRET LATHES 




FOR SR CON D OPIftAIION 5 
ON SMALL PARTS 



Designed for the rapid machining 
of small duplicate parts, the new Series 
JOOO South Bond Turret Lathee ore es- 
pecially adaptable to second operation 
work. Tlndr speed, Lkcuracy. power 
and ver^aLilily make possible rapid 
production without acriJlui n ja; either 
efficiency or preoBioiL 

Features that contribute to the ver- 
satility and efficiency of these lathes 
ares the smoothly operating hand] ever 
brd turret, the handlever cross slide 
with double E'.imI I ducks, tin. 1 cun i pound 
s'rfiPH slide with power longitudinal feed* 
and power c . to&r fn'ds for the univer- 
sal CELrriu^e, furLy-ei^ht thread Cutting 
feeds* driven by a preebdoa lead ecrew t 
and a wide range of spindle speeds. 

Standard e_\Tra* simplify fooling this* 
lilt he for war produ-effon. :lih] piuike it 
easily convertible to oilier work uhen 
peace comes. 



Series 7000 Turret Lathes 

The Series 100(5 Turret Lathes havn i l^ p 

Rpiudle bole, 10M' swing over bed a and I^maA- 
juiuin collet capacity, They nro made in bench 
and ifiiur types — with or without owl ant eqjtiip- 
i j k-u E . Stan ij: i rd e«| 1 1 3 [ u rten t inrl u dcs rj u i ck eh jnige 
pear box, power feed universal dBjri&jic, hand- 
lever rross slide, com pound rest ctnuss elide, 
,13 nl hand lever bed turret* Standard extras ( not 
included m prices u Hath es) inti ude 4-way tur- 
tel toul I -lock, bill stock, oq] let LitfachmrnMaprr 
HllaclimcNi, thread dial indmatnr, and mi^ren 
meter i Lirriii^f stop. Write for Bulletins 1002 
and 1004 which contain complete m formation 
□ ml ypecificalluim. 



DEPT. 



JR|Slh:TSI? BY FOP^I|-A» h^CUAWICS CdUPAMT, fMJtA GO, ILL., U. fl. A 
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POPULAR MECHANICS 








THE BOOM 
EARNINGS 



WORKS OFF 
111 UOIT 
ELECTRIC 
LIGHT 
CIRCUIT 



IS ON IN WELDING- 
ARE SKYROCKETING 



HEAD WHAT USERS SAY 

VTactrlclan- «yj-: "It li the- e>Qit W uidin 9 *dWt," 

E Wij-.Ii Lhi li-iJ j i :■ U L 1 111 1 ] iE-l'Iji-.ii ihl,r:i;H>[J. v-:iur will- 
luff -wclldl L l* h fchiiil i'll hi .y p&Uii-l-i-, Anri 4 hi>y all 
:i£Tt-*U Wll. 1 l JiW lIUE 11 ■Jl-J E dll' Ini.L WuJUIiiE JDL? 

i hey ever eaw. A L . Gunn. 

M [Chicle P*U*1++ We Ida r 
r hi.-, i- m-r m-d II i> WCJii*E iiji.J 1 1 ll «f ll VII? 
ciKurlk, I .1111 11 dh&irliiklkLr mid e N-rLrLrl jin fciy 

iTHlrj *»■ I Td" - ! »iijiri*ri!iLiF 111 Utfrfuluaui I*' 

othcri, i*. t,. Fvrry. N- Y- 

Bf-M'r Shun Ownfr Tell* A^ant Dynamo 
I ncil li> -j>\t I . .I'Min.i.K- 11 icnrdue anil 1 

«ui more lIuml i-aciM'i -.- 1 wiih ilia vi-[-][Scr. ]L wLLL 
da liu.-re ThalL yuU liny. C. P., Rati Or, QhL0L 
PortBblB EJutM 

r mumt- Kny IL* the rt eat eel pinrlAblp outfit nny 
mnn imiJa whh so ov-m-. Y-au may l-ul me cn file 
.1- II ■•ii^li-H. W. J. n.. ftl. Jnlitfc, ft, B. r fan lidli. 



Tlnmeei nda p t we Idem have &]- 

tc-ndy tclt their job* and uhtipu bu 

iret "war-time" pay in plants de-- 

vobrel to d(!fen.Hip produotiLm, auth 
si 5 ah Ip building. lurtks, llnkw. mu- 
nJtiPflH F ftc. AliH 7 h in Ibe trttlLufi Indue. 

Irlnl plnula, bridge CdltttHieli-iJB work, ale. 

Thin cn?a ten mi und*llfll opportunity for 
rnp-ra «ver|Wtlrt« it? gel In Ui-fl wfildlaa bualnena rlffhL In 
Uletr »wn CQinmuDlU^fl., and (aku fiver the work I bene mvn 
hawa left buldpd. Nn-w with fh* rev DYNAMIC SupfcF- 
I Jlitirff-HHt TVitDftfnTmer-Typd Wf'btar that work* off a 110 
■. ii E t ^liif tpLc: J jjrh.r. r-irfult, men hy f ci I lowing: the Hiin[il*, 
npnf-LMr lirirnr mutrurtinna cun quietly fll themS^lve^ tP 
iin imihlib ii repair Job a. Er this way ytm miy quellCy lot- 
a luff pay job Ln Che dufen^-u Industry. 

WELDS BUMPERS, FENDERS, 
CYLINDER BLOCKS, BODIES, 
FRAMES, ETC, Does Farm, 
Factory and Home Repairs 

make hip money. Any ncim- 
m be done m-nre etficiently 
VI'LlIl woJdLDff. tK* DYNAMIC 
Sypur-Chsrrg^d Wtldar S§w| TJjho 
and Money. ]>napito its. ^pevLoa-- 
Jibility, Eh tw raalLy porLnble it cud 
bin coTrbrd n round hy hand and 
Uikrn right io the jub. Thin- is an 
nddod. (nature wh v*hie yoa 
^lll appireethte u-liue you are Ln 
weldlaE- 

WORKS ON IRON 
STEEL, TIN, BRASS, COPPER, 
AND ALL OTHER METALS 

With, this Welder you Cun work un aJl kLnda uf 

tin r -id — -isulhiEisr will Dlump yuu yuu fan Eaeklc iLnylhlnff 

and kn nu llmi nt all iTOII e-ill be able Ui du flttlahed repair 
^abA that will d-u credit tv an 

DOES METALLIC AND 
CARBON ARC WELDING 



Can be used efficiently on doth 



tyfion tif i 
Jf ^upirr- 



'HilHt, 



Tut- fiiil at VilriB th« liYK^MJf Supii<r-L:liarB«d 
Wi>|i;»r i% iiiriiAii.^i:.- inw-«iHin only a ffliv u-htien 
nn ImuF tm onenm 1 It In hill It yu hCtimi-kIv i i-.nE 
repAlr" an? pTnetk’ally umIitio-a il— yim'H iie^^r 
hnvc ta wxirry nbuut lliem. Ii ‘rxHs|» hq etTiflontiy 
Ehm >U 1 I fan U ■ L- J 1 l mi: Ui iimii--.lv I Ll ns-U L rM*r 

bavliM ro *losi mi l ^ 1 mH 1 «-L or n Jnh m u-t n 
chioL down. i;nKT^ THAN $r A |3.-%V, Yu a 

VMTI buy | lie PYKAMTC ^-Jpa-r-f Ii un!« L <l Wtilclrr en 

wymeids?, Oytr h yinr'H time, II would 






DVN'A'MIC niaLftq, ymi □ re oil J*t |il i ] ■ r-i>Yl f-nb?* 

W^ldlfig ImJhI IM.-HH ■: r J'WJ r 

tiwii-jmi h(Hip It ynur- n “ ^ — — 

nc-IT. Send ceupcn foe 
free porUeulan u>diy. 



PAYMENTS 



Theae p-lclurer thew hew cai-y it la ta 
apei-abr thp by-namle 9 -u fier-CliaF-Bind 
Wi Ider. 



MAKE BIO PROFITS FOR INTRODUCING: 



| Dynamic Wilder Cn., 3 . 226-11 A Sllverkon Rd , OilcaWd, III. 

| OentLemejl; I want to nn> intn ^Ili> w-nlitLnff huimnaf. Send 
if'i ThHH parllculara on how I nan learn wc-Ldiiiiff at home 
iiJid full detaila on yuur Dynamic Welder, 

AGENTS-; JuaL mark an "X" Tia-rfr □ imdi yo-a will reeel ve fuill. 



Yqu 

Tii alt* hLff 

1 1 r ^ r i L .c, i utif i jcl i.ici l-g Id jfarjiffe.i-, lac Lori ex, incehojuea, janitors- and . nua.i j j m.n r ■ ^ * nimr ■ iulu yau wjji l l* l" v j ■. u mn 

malniL nanev ipien the Hew DYNAMIC Super-diarj^ed Ti\ eldei^—we'LL let patUdularu uJ a-ar hLff profit pl^u Jiad |5 day tfial ofter. 
you Lry IL fur lelk daya at uar riik no you can be eanvlaced ut the Lra- ” 
nunsn- aah-» fic^tUbllilLea. Gel oar hijr profit iilan and ten day trial I Nmhh 
□ fTar, J i : h 1 fend allarke-d coupon for free particular* today I | 



DYNAMIC WELDER CO. 



2 H(*UA 5 ILVERTON ROAD 



| AiSdreJ-i. 

t 



CHICAGO, ILL. i Town 















C^pp-lglM ]**?, UtKIETT & Mflli TOMttti Co 



Out fig Fifing men 
fata the baft , * „ . 



l*m ilior Ihy flit ptanty 
of milder caDlnr^imoh' 
-B Ottifethtldt. 



JL* 



fhT-iz ryn du y 1 wra imski^ 
' mm ITh ■ l ' »m . 



THEY TREAT YOU RIGHT . . . They keep 
you happy because they’re Milder . . . they let 
you know how good a cigarette can be because 
they Taste Better. You’ll like them these hot 
days because Chesterfields smoke Gaoler, 



TODAY'S MILDER BETTER-TASTING CIGARETTE 




